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Scaling and Comparing 
Performances of Aircraft Models  

(2D/3D Wing Loading) 
By Andrej Marinsek

1.  Introduction 

 Many years ago (Model Airplane 
News, Dec. 1997) an article was 
published in this magazine titled “3D Wing 
Loadings” (Three dimensional wing 
loadings) by Larry Renger; it was recently 
published again on the internet in a 
slightly cleaned up version. Its different 
approach to a specific modeling subject is 
interesting but, as it will be shown later, 
has some problems. The concept of the 
3DWL, though correct in one respect, has 
otherwise rather limited reach and leads to 
some vague interpretations and 
questionable conclusions. The 3DWL 
persists around in different forms and 
publications and seems to be, nowadays, 
the most advertised and supposedly even 
the only appropriate approach for 
estimation and comparison of some model 
performances. This is somehow 
surprising, so it needs to be addressed in 
some way. 

2.  General remarks 

 Coherent units from the International 
System of Units (SI) are used in 
calculations as they are clearer. In most 
cases only one unit is attributed to a 
certain physical property and numerical 
transformations are simpler or not needed 
at all.  
 Instead of the term weight (W), which 
is strictly speaking a kind of force, the 
expression mass is used (designated by 
the letter m), which is the proper name for 
the physical property measured in kg (lb., 
oz., etc), and is employed in all 
calculations here.    

3.  Agility of models 

 The motion of models in the air can be 
on one side described by the words like 
“agile” or “hot” or “docile” or “flyable” or 
whatever expression is used to appreciate 
the performance of models in flight. 
However this can be pretty undetermined 
and subjective. 
 On the other hand, some objective 
(given by numbers) performance 
parameters exist. With regard to the lateral 
axis of models, some performances 
directly depend on the lift force. These are 
the minimal speed in horizontal flight vm 
(stall speed), the minimal absolute turning 
(or circling) radius Rm and the minimal 



April 2022  the Ampeer page �2

relative turning radius (RTm), which will be defined 
and discussed a bit later. 
 Also, some settings (such as the center of 
gravity) and a number of model properties, for 
instance wing profile, low/high wing, aspect ratio, 
tail (distance from the wing, area, position), the size 
of rudders, propulsion, thrust vectoring, etc. 
considerably affect certain performance 
parameters. 
4.  Two dimensional wing loading (2DWL) 

4.1  2DWL performance parameters 

 In the literature dealing with aerodynamics (for 
instance Aircraft Performance and Design by John 
D. Anderson Jr), equations can be found which 
enable us to calculate different performance 
parameters of an aircraft, based on the ratio 
between its mass and wing area (m/S), denoted 
also as W/S; this represents the traditional two 
dimensional wing loading (2DWL). 
 First, let's take a look at the physical properties 
and all other parameters which are relevant for the 
treatments and calculations in this article. These 
are: 
- b: wingspan (m - meters) 
- S: wing area (m2 - meters squared) 
- m: mass (kg - kilograms) 
- cL: lift coefficient of a certain wing profile; cLM is its 
maximal achievable value 
- v: speed (m/s - meters per second); vm denotes 
the minimal speed of model in horizontal flight at 
cLM 
- ρ: density of the air; ρ = 1.25 kg/m3  (The symbol ρ 
is rho, the 17th letter of the Greek alphabet. It is 
NOT the Latin/Roman alphabet letter p. Here it is 
used to refer to the air density constant 1.25 kg/m3 
used by Andrej. Andrej is aware that the standard is 
1.225 kg/m3, but the examples use 1.25 kg/m3 and 
the slight difference is insignificant. At times, some 
folks have substituted the Latin/Roman letter r for ρ 
in some formulas to signify air density.) 
- g: gravitational acceleration; g = 9.81 m/s2 

(meters/second squared). 
    Here are the basic equations we need in our 
calculations. These are the aerodynamic lift force;  
FL = (ρ/2) ·(cL·S·v2) (eq.L), the centrifugal force FC 
= m·v2/R (eq.C) and the gravitational force  
(weight-W) FG = m·g (eq.G). From these three 
equations we can get three performance 
parameters. 
    1.  In turn, the lift force (FL) and the centrifugal 
force (FC) are equal; by equalizing the eq.L with the 
eq.C we get R = (2/ρ)·(1/cL)·(m/S). The most 
interesting is the minimal turning radius (Rm) which 
we get if the wing’s angle of attack is maximal, 
hence the cL is also maximal  (cLM), so: 

Rm =     ……eq.1. 

 This is the minimal achievable turning radius of 
the model, measured in the absolute units of length 
(meters etc). This equation is valid only when the 
lift force (FL) in turn is much bigger than the weight 
of model (FG), the condition which is practically 
fulfilled if a model is turning close to the Rm. 
    2. The relative turning radius (RT) was 
introduced in the modeling by the 3D Wing Loading 
approach and is certainly a reasonable concept in 
this field. Small models are capable of more tight 
turns than big ones (or genuine airplanes) so their 
absolute turning radii (Rm) should be somehow 
connected and compared  to the size of models. 
This is a kind of visual criterion, where we want that 
the flying of the differently sized models looks about 
the same when we are performing turns. Here, the 
turning capability of the model is not measured by 
the absolute length units but by the wingspan of 
model (b), so the minimal relative turning radius 
(RTm) is defined as: 

RTm =    ........eq.2. 

    3. The minimal speed (vm) is the third 
performance parameter we can get from the basic 
equations. The model maintains level flight at 
minimal speed if its weight (FG) is equal to the lift 
force (FL) at the maximal angle of attack (at cLM); by 
equalizing the eq.L with the eq.G we get the 
equation for the minimal speed vm = √(2·g/ρ)·√(1/
cLM)·√(m/S). If we use the already calculated Rm 
(eq.1) and insert it into the equation for the vm we 
get its much shorter form: 
vm = .........eq.3. 
 We see that all three performance parameters 
(Rm, RTm and vm) are based, directly or indirectly, 
on the parameter m/S, used in the 2DWL approach. 
 These results are of course not something new; 
they can be found, although in different forms, in 
the literature for aerodynamics for many years. The 
specific one, and rarely used (if at all), is only the 
minimal  relative turning radius (RTm) which will be 
used later for comparing some performances of 
models.   
 In all calculations (examples) herein, the value 
1.1 for the maximal lift coefficient (cLM) is used (the 
mean value between 1.0 and 1.2  for the majority of 
wing profiles for models without additional high-lift 
devices). If a model has such devices, they can 
significantly enlarge the cLM (from approximately 1 
to even 2 or more) and the minimal speed (vm) at 
landing is much lower. 
  One of the properties is also the wing's aspect 
ratio (AR = b2/S). At short and wide wings, low AR 
can lower the value of cLM; this can somewhat 
affect the calculated performance parameters. 
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 Let's make an example.  
 If a model has the; 
wingspan b =1.3 m (51.1811 in. or 4.265 ft.) 
wing area S=0.38 m2 (589 sq. in. or 4.09 sq. ft.) 

mass m = 2.2 kg (77.6027 oz. or 4.85 lb.) 
cLM = 1.1 (constant used for calculations) 
it has the following performance parameters:  
minimal turning radius (Rm) is 8.42 m (eq.1),  
minimal relative turning radius (RTm) is 6.48 (eq.2)  
the minimal speed (vm) is 9.09 m/s (32.7 km/h) (eq.
3);  
2D wing loading (m/S) is 5.79 kg/m2 (57.9 g/dm2). 

4.2 Scaling models with the 2DWL 

 Now we shall use the above three equations at 
scaling the models. The scaling in our case 
assumes that the initial (basic) and the scaled 
model are of the same type which means that their 
outlines (geometry) are the same. How the 
changed model is built inside and with what kind of 
materials is of no importance at this point as this 
affects only its mass and will be discussed 
separately a bit later. 
 By the size of scaling we mean that the 
wingspan of model is altered, so the wingspan of 
the basic model b1 will be changed to b2. We define 
this one dimensional (linear) scaling factor P as: 

P = $    ......... eq.4. 

 The P works in both directions; if P$ 1, model is 
scaled up (enlarged), if P$ 1, model is scaled down 
(reduced) in size. 

 The chosen condition at scaling, discussed 
here, is that both models must have the same 
performance as far as the relative turning radius is 
concerned, so the RTm2 must be equal to the RTm1.  
(Reminder: m = mass/weight, b = wingspan, and S 

= wing area KM) 
Using the eq.1 and the eq.2 we get first m1/(b1·S1) 
=  m2/(b2·S2) and then by using the eq.4 we get  
m2 = m1·P·(S2/S1). As the areas have two 
dimensions, they scale by the P2, hence S2 = S1·P2 
so and finally we get: 

m2 = m1· P3  ...... eq.5. 

 We see that the mass of the enlarged (or 
reduced) model must increase (or decrease) 
exactly by the scaling factor P on the power of 
three to achieve the condition mentioned above 
(RTm2 = RTm1). 

 Based on the above given relations, the m/S is 
also scaled: 

$  = $  ·P    ......eq.6. 

 As the wingspan (b) is scaled by the P and the 
wing area (S) by the P2, the aspect ratio of the wing 
does not change at scaling (AR2 = AR1). 
    Now we shall take a look at how the performance 
parameters are changed. The chosen condition at 
our scaling is that the RTm  stays the same; but the 
other two performance parameters change. By 
using the eq.1 and the eq.6 we get: 
Rm2 = Rm1·P    ......eq.7, 

and by using the equations 3 and 7 we get: 
vm2 = vm1·      …..eq.8. 
 As an example we are going to scale a basic 
model (Mustang) for which we have a proven plan 
and all necessary data (m1, b1, S1) and enlarge it.  
 Let's take it that the basic model has m1 = 3.2 
kg, b1 = 1.40 m and S1 = 0.40 m2. Now we choose 
to enlarge its wingspan to b2 = 1.80 m  which 
means that the scaling factor P is 1.286. The table 
1 and the drawing show us what happens with the 
properties and the performance parameters in this 
case. 

Table 1 
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    These results give us first, the scaled (target) 
mass m2 (6.80 kg) of the enlarged model which 
preserves the model’s relative turning radius (RTm) 
and second, they show us that the Rm and vm are 
not preserved; they are changed and also scaled 
differently: Rm by the P and vm by the . 
 Finally we shall shed some light on what can 
happen with the mass of a model when it is scaled.  
 As far as building is concerned, there are two 
possibilities. 
    The first one is based on the supposition that we 
have more or less a classically built model (mainly 
from the wood) and we retain its construction and 
materials. When the model is for instance scaled 
up, all three dimensions of building materials 
increase, their volume increases by the P3 and also 
their masses by the P3, if the specific mass 
densities of materials are the same. This is the 
case presented in the table 1. Some parts 
(propulsion systems, batteries etc) cannot be 
scaled continuously and their masses change in 
jumps. But with some luck, the mass of the built 
scaled model will be somewhere in the proximity of 
the calculated target mass (m2) and all results of 
the scaling are applicable. 
 The other possibility takes place when the mass 
of the built model (denoted here by m'2) is not equal 
to the target mass (m2) calculated from the scaling 
procedure. If we are determined to build the 
enlarged model differently than the basic one, and 
for instance as light as possible, only the outer 
geometry of the model is preserved, but the inner 
construction is different, like when we use more 
modern, lighter and sturdier materials or sacrifice 
some of its firmness, so the mass of the enlarged 
model is lower than the calculated target mass. 
This is a special case of scaling, where the 
geometry of model is scaled but its mass is not. As 
the mass is present in all three equations for 
performance parameters they also change; we get 
a new, different model with its proper (not scaled) 
performances, which can be calculated only when 
we put  the finished model (ready to fly) on the 
scale to obtain its mass (m’2). 
 Using the Mustang data from the above as an 
example, let's take it that we have built the 
enlarged model much lighter and its mass (m’2) is 
only 5.7 kg instead 6.8 kg (m2). In this case, 
calculations show that the mass (m), m/S, Rm and 
RTm are all about 16% lower and the vm is about 
8.3% lower. 

4.3  Comparing different models with the 2DWL 

 For this purpose, the 2DWL parameter m/S 
(wing area loading KM) can be used in two ways. 
First, for some descriptive and approximate 

comparison of performances (without the math). As 
the m/S plays a role in all three performance 
equations, it tells us that the Rm, RTm  and vm are 
bigger if the m/S is bigger and vice versa; yet this 
gives us only the information on the direction of 
change but not on its size.  
 There also exist some tables (lists, graphs) 
which loosely link the m/S with the types, purposes 
and performances of models; roughly speaking 
gliders would have the m/S somewhere between 20 
and 50 g/dm2, average middle sized models from 
50 to 100 g/dm2, bigger and heavier models 
(replicas etc) above 100 g/dm2, not to mention giant 
models which may have this number even much 
higher. But this can be misleading; for instance 
there are bigger and sturdy gliders (for slope flying) 
with the m/S in the vicinity of 100 g/dm2 and there 
are also some middle sized and lightly built 
acrobatic models with the m/S around 50 g/dm2, 
which are very agile due to their low wing loading.   
 There are two problems with these kinds of 
comparisons; the first one is that we usually do not 
compare directly the performances but the types of 
models and the second one is the relativity 
(subjectivity) of the criteria so the results are 
sometimes pretty close to guesswork. 
 On the other hand, the 2DWL enables us to get 
a more exact and objective insight into some of 
model performances. If we have two different 
models, all their properties and performance 
parameters are probably different in any respect. 
By using the equations 1, 2 and 3 (and also the eq.
4 to eq.8) we can get tangible (numerical) results 
which show us also the size of differences between 
them. 
 The performance parameters in the 2DWL 
approach also enables us to make comparisons at 
some other kind of conditions.  
 For instance, if we want that, for any reason, 
two models must have the same wing loading (m2/
S2 = m1/S1) but have otherwise different properties 
we see immediately from the equations 1, 2 and 3 
that in this case the turning radius (Rm) and the 
minimal speed (vm) of both models are the same, 
but the relative turning radii (RTm) are different if 
the wingspans (b) are different. 
5.  3D Wing Loading  

5.1  3DWL approach 

 In the article “3D Wing Loadings”, by Larry 
Renger, two goals are set.  
 First, if we scale some basic model in size (up 
or down) and want to retain the performance 
parameter RTm in the scaled one, the new model 
must have a certain correct (target) weight and the 
3DWL enable us to calculate it; this is the same 

P
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condition and aim as in the case of 2DWL 
approach.  
 The second goal is actually a group of 
statements which says that we can scale, estimate 
performances and compare scaled and different 
models with the 3DWL easily and more accurately 
than with the 2DWL. 
 To get the target mass at scaling, several 
equations are brought forward; for calculations, the 
3DWLs article uses only one of them (eq.#4) , 
which includes (beside the mass) the wingspan and 
the wing area, and all conclusions are based on it. 
Another interesting and often used one in practice 
is the eq.#1, which includes only the wing area and 
will be discussed separately.  
 To begin with, we shall take a look at the first 
goal. 
5.2 Scaling models with the 3DWL 

(Please note that two different methods of deriving 
the wing cube loading are discussed in the 
following section. To keep the derived wing cube 
loadings separate, a bold face lowercase k is used 
for Larry Lenger’s equation #4 and a bold face 
uppercase K is used for his equation #1. KM) 

5.2.1  Scaling with the Lenger eq.# 4 

    To determine the mass of a scaled model under 
the condition that it retains the relative turning 
radius (RTm) of the basic one, the 3DWL uses the 
same or similar equations from the physics and 
aerodynamics as were used for the calculations in 
the 2DWL, but combines them in a rather different 
way, so the result, (the scaled mass) using the 
3DWL factor k4 (from now on named the k), given 
in the eq.#4 in the 3DWLs article, is W = k·S·b. For 
the reasons mentioned at the beginning of this 
article, this equation will be written here in the form: 
m = k * b * S    .......eq.9. 
    For calculating the target mass by the 3DWL 
approach we need to know the k explicitly so: 

k = $   ………eq.10. 

 First, we must calculate the k for the basic 
model from the eq.10 (k1 = m1/(b1·S1)). As the 
condition here is that both models have the same 
RTm (hence k2= k1) we get from the eq.9 the target 
mass of the scaled model: 
m2 = k1 * b2 * S2   .....eq.11. 
    The scaled mass can be also directly calculated 
(in one step) from the eq.12 (see bellow), which is 
the combination of the eq.10 and the eq.11. 
    Let's make an example using data from the 
Mustang scaling case again. By using the eq.10 we 
get k1= 5.71 kg/m3 and inserting this into the eq.11 
we get m2 = 6.80 kg. This is the same number 
which we have got already from the eq.5 of the 

2DWL. This is understandable; if the math and 
physics from the field of aerodynamics were used 
correctly in both approaches, that is what we 
expect. 
    If we use the condition k2 = k1 and put the eq.10 
into it, we get m2/(b2·S2) = m1/(b1·S1) and from 
there: 

m2 = m1      ………eq.12 

 As b2/b1 is scaling factor P from the 2DWL and 
as areas are scaled by the P2, hence the wing area 
S2 is S1·P2  and the eq.12 can be written as m2 = 
m1 * P3. We see that the eq.11 in the 3DWL is 
exactly equivalent to the eq.5 in the 2DWL and 
either of them can be used equally well at scaling 
the mass. 

5.2.2 Scaling with the Lenger eq.#1 

 The derivation of the eq.#1 is not given. 
However, it is pointed out in the Larry Renger’s 
article that the K is also based on aerodynamics (lift 
force etc) and not on some mathematical 
manipulations. Here, the eq.#1 is written as the eq.
13. The factor k1 from the eq.#1 is here renamed 
and the letter K is used instead to avoid possible 
confusions. So the equation in this case has the 
shape: 
m =  K·√S3 ….. eq.13. 
   As we need the K explicitly, we get it from the eq.
13: 
K = $  ….. eq.14 

    At scaling, the procedure to get the scaled mass 
is the same as was in the case of the k. First, we 
must calculate the K of the basic model (K1 = m1/
√S13) and then put it into the equation for the scaled 
mass and we get: 
m2 = K1·√S23   … eq.15. 
 Here also, the scaled mass can be calculated 
directly if we combine the eq.14. and eq.15 and 
from there we get: 
m2 = m1· √(S2/S1)3    ….. eq.16. 

 The example once more uses the data from the 
Mustang case (m1 = 3.2 kg, S1 = 0.40 m2 and  
S2 = 0.661 m2). First, we get K1 = 12.65 kg/m3 and 
from there m2 = 6.80 kg. Again, the numeric result 
is the same as was in both previous cases of 
scaling with the k and with the 2DWL approach (m/
S). If we make some calculations we see why. If we 
put the expression S2 = S1·P2 into the eq.16 we get  
m2 = m1·√P6 and from there m2 = m1·P3. So the eq.
16 is exactly equivalent to the eq.5 in the 2DWL. 
   
 We see that for scaling models (retaining the 
geometry and calculating the target mass at the 
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condition RTm2 = RTm1) we do not need any of the 
factors derived within the 3DWL (k, K), only some 
properties of models (m, b and S) are needed and 
any of the equations 5, 12 or 16 can be used. To 
put it differently, this aspect of the 3DWL is already 
comprehended in the 2DWL. 
 So far so good. 
5.3 Comparing different models with the 3DWL  
     
    This is the second subject of the 3DWLs article 
(and also of some others). In this case we 
compare, by using the factors k (or K) from the 
3DWL, a model with some other model (or a group 
of models), which have generally different all 
properties m, b, S and also m/S; this is usually the 
prevailing situation. 
    The genuine goal at introduction of the 3DWL 
was, to infer from the history, to get the mass of the 
scaled model at the condition that it should “fly the 
same“ or ”perform the same“ as the basic one. The 
criterion for this is clearly defined in the 3DWLs 
article: the minimal turning radius of both models 
must be the same number of wingspan lengths (b) 
which means that they should have the same 
relative turning radius (RTm ). It appears that only 
later on, the factors k and K were adopted as a 
kind of independent and general comparison tools 
regarding different models. 

 In the case of the 3DWL factors k and K, tables 
can also be made which loosely link both factors to 
the performances of different types and sizes of 
models, but the problems with them are the same 
as were already mentioned at the 2DWL tables: the 
results are sometimes indistinct and can be 
misleading. The table 2 in the 3DWLs article tells 
us that a lighter models (for instance soaring 
gliders) might have the k around 0.7 kg/m3 
(0.00041 oz/in3) and heavier R/C scale models 
around 7 kg/m3 (0,0041 oz/in3) so they will very 
likely fly quite differently. If we built a new model 
and calculate its k or K, we can place it somewhere 
in such table within a group of other models, but 
this gives us only a limited or even misleading 
information in some respects about its 
performances (see bellow). 

 So here something must be said about two 
misconceptions which are present in the 3DWL.  
 The first one is the statement that we can 
compare models with the K more conveniently 
because the K is independent of the size of 
models. The concept of size, as far as calculations 
are concerned, is usually the wingspan (b) of a 
model as the most appropriate. But what is even 
more typical for the perception of the size in 
general and can be given in some measuring units 
(m2  etc.) is the area of something, which in our 

case means the area of the wing (S). So for the eq.
14 really can’t be said that it does not contain any 
aspect of the size of model if there is S in it!  The 
statement that there are no size elements in the 
3DWL treatment is also not supported by the (more 
appropriate) factor k where both parameters of the 
size, the wingspan (b) and the wing area (S) are 
included in the eq.#4 in the 3DWLs article (the eq.9 
in the present article). 
 The second one is the statement that, if 
different models have the same numerical value of 
the k or K, they perform (about) the same; to put it 
differently, the same value of any of  the 
comparison factors (m/S, k or K) should assure that 
at least some performance parameters are the 
same. The equations for general comparison of 
properties and performances of two different 
models with all three comparison factors are given 
in the table 2. The supposition here is that the cLM 
of both models is the same which eliminates its 
influence on the Rm. 

Table 2 

 We see that if m2/S2 = m1/S1, both models have 
the same Rm and vm, but their RTm are different.  
If k2 = k1, both models have the same RTm, but 
different Rm and vm. If  K2 = K1, all performance 
parameters discussed here (Rm, RTm and vm) 
between both models are generally different 
despite the assertions in the 3DWL approach that 
in this case the models should perform (about) the 
same because they emerge in the same place 
(category, level etc.) in some comparison table with 
the K. 
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Table 3

 The results show us that despite the fact, that 
both models have exactly the same value of the K 
(9.05 kg/m3), their performances Rm, RTm and vm 
are quite different. And what is even more 
important, because of the different nature and 
purpose of these two models (glider, sport type) we 
also can’t expect that some other performance 
parameters, which depend on many other 
properties of both models (and which can also be 
very different) will be the same. So the same value 
of the K generally does not give us any assurance 
that models will have the same or similar flying 
characteristics as far as their objective performance 
parameters are concerned. 
 The K is frequently used as a criterion for 
estimation of flying property named the flyability of 
models. The flyability is actually not well defined so 
the connection to the K is pretty loose and arbitrary. 
However, the m/S and the K do not exclude each 
other, but are different yardsticks and cover 
different aspect of flying characteristics; the first 
one covers objective performance parameters (not 
only those mentioned here) and the second one 
some more elusive (hard to calculate and predict in 
advance) performances. Estimations of different 
aspects of flyability can be often found in some 
more thorough reviews of models. 
6.  Summary 

 1. All three comparison factors (m/S, k and K) 
are not some performance parameters but are only 
a combinations of model properties (m, b, S); with 
regard to the numerical value of a certain 
combination, models and their performances can 
be either loosely grouped (comparison tables) or 
calculated (equations) or both. 

 2. All three factors (m/S, k and K) can be used 
for some descriptive (non-numerical) and 
approximate comparisons of model performances. 
This demands  some comprehensive assessments, 
performed by greater number of  experienced 
modelers with greater number of different models to 
get some more credible comparison tables, which 
links any of those three factors with different 
models. In any case, each table is usable only 
within its own frame of reference (the calculated k 
can’t be used in some table based on the K). 
Several comparison tables can be found around; 
some are sketchy, others are quite comprehensive 
and detailed, but first, they are not always 
compatible with each other and second, as the 
results from the above show us, models with the 
same K generally do not have the same  
performance parameters. The problem arises 
because the K is “borrowed” from the scaling 
procedure (calculation of the scaled mass) and is 
then used for comparison of performances of 
different models, which is something else. Also, the 
comparison factors in the tables (m/S, k or K) are 
usually not linked to some more tangible 
performances but to the types, sizes and flyability 
of models. 
 3. To compare the abilities of those three factors 
when we want to use them at calculations of some 
model performances for quantitative, numerical 
comparisons, the situation is the following:  
- the k (eq.10) and the K (eq.14) can not be used 
directly for any further calculations of performance 
parameters; there are no equations within the 
3DWL approach (in both cases, at the k and the K), 
which could enable us to calculate any 
performance parameters with them, because the k 
and the K are only some middle steps when the 
target mass is calculated at scaling.  Nevertheless, 
both can be used indirectly. With the help of the eq.
10, the k can be transformed into the m/S (m/S = k 
* b) and from the eq.13, the K can be also 
transformed into the m/S (m/S = K·√S);  these m/S 
can be than used for calculations of some 
performances within the frame of the 2DWL.  
-  the most employable is the 2DWL factor m/S. It 
can be used for some descriptive comparisons, but 
it enables us also to directly calculate some 
objective performance parameters such as the 
absolute minimal turning radius (Rm) and the stall 
speed (vm) and also some others performances 
which are usually not very important regarding 
models but are significant for genuine aircrafts. 
    So in some  statements in the 3DWL’s article, 
unfounded or overstretched capabilities are 
attributed to the k (and indirectly to the K), which 
are questionable and also incorrect, such as:    
- the same model in two different sizes, which have 
the same k perform (about) the same? This is the 
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case of scaling; we have seen, that only one 
performance parameter (RTm) is preserved, the 
others (at least Rm and vm) are changed; 
- the accuracy of comparison at scaling (by the 
3DWL) is way better than by the 2DWL? If we want 
that both models have the same RTm, the 
calculated scaled mass is the same in all three 
approaches; 
- the k is much more constant than the m/S? If the 
built scaled model has the mass which corresponds 
to the eq.11 (the target scaled mass), the k of both 
models is of course the same, but the m/S cannot 
be the same because at scaling the wingspan (b) is 
changed (eq.10: m/S = k * b) 
- the k allows valid comparisons between very 
different model designs and sizes? If we neglect 
the possible differences between cLM, this is even 
more true for the m/S (see Table 2); if the m/S of 
two different models is the same, we know that two 
of their performance parameters (Rm and vm) are 
the  same; in the case of the equality of the k, only 
one is the same (RTm), not to mention the K where 
none of the performance parameters is the same; 
- the 2DWL is inadequate theory and is valid for 
comparison of models in very narrow size and 
design range? Just the opposite; the 2DWL, based 
on the m/S, allows us to validate any size and 
design of models (and genuine aircrafts for that 
matter) and gives us more information about their 
performances than the 3DWL comparison factors; 
- the m/S has limited use? If one cast an eye at 

literature for aerodynamics this is certainly not 
the case. 

 Raising the k (and particularly the K) into the 
most appropriate and comprehensive comparison 
tool for model performances and neglecting the m/
S  (especially in the case of different models but 
also at scaling) is somehow unusual (to put it 
mildly). The cherry on the cake is the statement in 
an article which says that “the wing loading (m/S) is 
a lousy way to compare models with each other”! 

7.  Conclusion 
  
 Here we were occupying ourselves with only a 
few performance parameters of models, but there 
are of course many others (maximal speed, 
acceleration/deceleration, roll rate, spin 
characteristics, stability etc); we can also add flying 
outside the usual flying envelope, for instance well 
above the critical angle of attack, hovering and so 
on. All that together with the flying skills of modelers 
enable us to make an impression on our audience 
or to please ourselves at flying. 
    Markets today are flooded with not so expensive 
models of different kinds, sizes, weights and 
propulsion systems. If somebody wants to have a 
new  model of a certain size and design, he will 

most likely buy it. Scaling existing models (and 
building them from scratch) is less common but is 
still practiced by more ambitious, enthusiastic and 
skilled modelers. In both cases a proper tool for 
comparing  performances is sometimes needed; 
any comparison tool can be used but we must be 
aware of its deficiencies and limitations to get the 
correct and useful information about flying 
properties of our models. 
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Anderson, Jr., McGraw-Hill (1999) 

© by Andrej Marinsek 

The February EFO Zoom Meeting

The Wednesday, February 9, EFO meeting was 
held via Zoom.

For unknown reasons, it was a challenge for us 
to log on, but we finally had seven members in 
attendance.

Denny Sumner, Keith Shaw and Dave Stacer 
had flown at the Legacy center that afternoon and 
Denny had flown his Ace Whitman 18” Mooney 
Mite (UMX).
https://www.rcgroups.com/forums/showthread.php?4043925-
Ace-Whitman-18%C2%94-Mooney-Mite-%28UMX%29

There was a lot of discussion about batteries and 
some “guessing” at how Lithium AA batteries could 
be rechargeable.

https://www.rcgroups.com/forums/showthread.php?4043925-Ace-Whitman-18%C2%94-Mooney-Mite-%28UMX%29
https://www.rcgroups.com/forums/showthread.php?4043925-Ace-Whitman-18%C2%94-Mooney-Mite-%28UMX%29
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https://www.amazon.com/EBL-Battery-Batteries-Capacity-Rechargeable/dp/
B08RZ5NDMM/ref=sr_1_8?
keywords=aa+lithium+rechargeable+batteries&qid=1646751878&sr=8-8

Keith Shaw mentioned that he’d like to do an 
electric powered version of the original Dreamer 
biplane. The photo is from Flying Models.

https://store.flying-models.com/catalog/
product_info.php?products_id=1252

Pete Waters’ Latest Model
From Pete Waters via email

Getting there, 1945 kit I had to have! 4 1/4 lb. 
all up with a 60 inch span.

It is all aluminum and uses 1/16" squeeze rivets 
and #2 small screws.

Indoor Flying Note

The indoor flying season is ending soon, but is 
still available at both the Pontiac and Brighton 
flying sites.

https://www.amazon.com/EBL-Battery-Batteries-Capacity-Rechargeable/dp/B08RZ5NDMM/ref=sr_1_8?keywords=aa+lithium+rechargeable+batteries&qid=1646751878&sr=8-8
https://www.amazon.com/EBL-Battery-Batteries-Capacity-Rechargeable/dp/B08RZ5NDMM/ref=sr_1_8?keywords=aa+lithium+rechargeable+batteries&qid=1646751878&sr=8-8
https://www.amazon.com/EBL-Battery-Batteries-Capacity-Rechargeable/dp/B08RZ5NDMM/ref=sr_1_8?keywords=aa+lithium+rechargeable+batteries&qid=1646751878&sr=8-8
https://store.flying-models.com/catalog/product_info.php?products_id=1252
https://store.flying-models.com/catalog/product_info.php?products_id=1252
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The Ampeer/Ken Myers
1911 Bradshaw Ct.
Commerce Twp., MI  48390

http://www.theampeer.org

March Monthly Meeting:
Date: Sat., April. 23, 2022 Time: 10:00 a.m.

Place: Midwest RC Society 7 Mi. Rd. Flying Field

Upcoming E-vents 

Both On Wednesdays: 
Indoor Flying from 10 a.m., Pontiac, MI 

Indoor Flying from 12:30 p.m., Brighton, MI 

Toledo Swap Shop, April 1 - 2, 2022 (more details 
to follow) 

April 23, Saturday, 10:00 a.m. Midwest RC 
Society 7 Mile Rd. flying field - watch the Website 
for possible changes due to weather and flying 
field conditions. 

Indoor Flying at the Legacy Center in Brighton, MI

Indoor flying takes place from November 3rd, 
2021 until March 30th, 2022 at the Legacy Center 
Sports Complex, 9299 Goble Dr., Brighton, MI 48116, 
phone: 810.231.9288, on Wednesdays from 12:30 PM 
until 2:30 PM.

The cost is $10 per drop-in session.


