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Method for determination of Take-Off Distance Required, and Maximum Take Off Mass (when runway length limited) for de Havilland dHC-8-400 within paper “The impacts of climate change on Greek Airports” by Gratton, Padhra, Rapsomanikis and Williams.
All illustrations in this document were created using Microsoft Excel 2016.
Take-Off Distance Required (all airports except Naxos)
(1) The manufacturer’s certified data provided MTOM at a series of TODA values and does not provide TODR for a given MTOM.  However, what was possible was to plot MTOM for a series of TODA values, and extrapolate a set of smooth curves for surface temperatures 10°, 15° and 20° (bracketing all actual data) up to MTOM to give the TODR/MTOM zero-wind intercepts for each temperature (Figure 1).

[bookmark: _Ref25241563]Figure 1, Determination of MTOM / TODR intercept at bracketing temperature (mass in lb on vertical axis, runway length in metres on horizontal axis)

(2) These intercept values were plotted separately, then fitted with a quadratic curve from which coefficients of TODR versus temperature could be found with a sufficiency of runway and zero wind.

Figure 2, TODR (vertical axis) versus temperature (horizontal axis) for zero wind and MTOM at sea level
(3) For any given yearly mean minimum temperature and wind pairing, a zero wind TODR at the given mean minimum temperature was then determined.
(4) For this value then, the tabulated data was again referred to and a set of curves determined for take-off distance versus headwind component at 0, 10 and 20 knots headwind for the reference temperature and MTOM.  

Figure 3, still air, 10 knot and 20 knot headwind plots for TODR at MTOM
(5) From these a set of intercepts for the revised TODR at 0, 10 and 20 knots headwind, and these were replotted, providing a quadratic curve of TODR versus headwind.  The curve coefficients were determined.

Figure 4, TODR versus headwind for a given set of conditions
(6) Using the actual mean headwind, then this was used to determine the nominal take off distance required for that year.
(7) This was carried out for each year of interest.
Maximum Take-Off Mass (for Naxos only, where MTOM was runway limited)
(1) Curves were plotted from certified tabular data for a 900m runway (Naxos available length) take off distance correction for 0, 10 and 20 knots of wind at ISA sea level conditions with 15° (best performance take-off) flaps selected ().

Figure 5, Sea level TODA Correction for Q400, due wind, 15 flaps
(2) From the intercepts of these curves with the 900m actual runway length line, intercepts were determined for corrected (longer, effective) runway length with wind, and a new graph plotted.

Figure 6, Naxos corrected effective take-off distance available (vertical axis) versus wind (horizontal axis) at ISA Sea-level conditions
(3) For the given mean wind in any year therefore a corrected available runway length could be determined using these curve coefficients.  A further graph had meanwhile been plotted of MTOM versus runway length for a range of temperatures (5° - 25°C).  This was set with the origin at the wind corrected runway length, and intercepts found for MTOM at temperatures bracketing the actual temperature (Figure 7).

[bookmark: _Ref25246428]Figure 7, MTOM (pounds, vertical axis) versus runway length (metres, horizontal axis) at a range of temperatures
(4) These three bracketing intercepts were plotted, a quadratic fit and coefficients determined (Figure 8).

[bookmark: _Ref25246501]Figure 8 MTOM (pounds, vertical axis) versus temperature (celcius, horizontal axis) for certain conditions
(5) The mean minimum daily temperature for that year was then applied to these coefficients and a MTOM value determined for the runway length / mean minimum temp / mean headwind combination.
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