Meteorology
Veer is a clockwise direction change, so if a wind is blowing from 090 deg, and changes direction to blow from 150 deg, it has said to veer. 

To back is to change direction anticlockwise, so if the wind now goes from 150 deg to 090 deg, it’s gone in an anticlockwise direction around the compass rose.

Wind

                            Prior to passing              After passing

Warm Front           backed NH                     veer NH
                            veer     SH                      veer SH

Cold Front              veer NH                         veer  NH
                             veer SH                          veer SH

Wind                      Northern Hem                  Southern Hem
Day                     veer and increase               back and increase

Night                   back and decrease              veer and decrease    

Warm occlusion     veer                                       veer

Cold occlusion       veer                                       veer

With back to thermal wind cold is on your left when in Northern hem. And right in Southern hem.

Conduction – heat transfer

ISA density atmosphere: 1.225kg/cu M or 1225gm / m3
Stratosphere extend from 11km to 50km.
Lightning can be encountered most frequently between +10 to -10deg. C or within 5000ft of 0deg. Line
Average change of pressure in lower atmosphere is 1mb/30ft

Isotach - winds speed
Isohypse – True alt. of pressure level.

Thermal wind component speed:

Speed = mean temp. difference per 100nm x FL

Exp.: In 200nm temp difference is 6 degs. At alt. 30.000.  Speed  = 3 (100nm) x 30 = 90

Direction:

Wind will flow from high to low or cold to warm + bent to right by Coriolis force

Adiabatic – heating or cooling due to change in pressure due to compression and decomp.

DALR = 3degs (1c) per 1000’

SALR = 1.2degs (0.6c) per 1000’

Dew point lapse rate is 05c/1000ft

If in clouds use SALR in clear DALR unless instructed otherwise.
If ELR > DALR then atmosphere is unstable
If ELR > SALR but < DALR then atmosphere is conditionally stable

Airspeeds:  indicated - calibrated - equivalent – true

In order for rain to form we need at least 4.000ft of cloud layer.

Carb Icing is most significant with high humidity, -2 to 15c, low power.

Fog – when water droplets decrease visibility to less then 1000meters.


Stable layer moderate to severe ice will form in 0 to -10C

Unstable layer moderate or severe  ice will form in -4 to -20

Correction of surface winds opposed to geostrophic:

Over water  70% , angle correction 10 degs.

Over land    50% , angle correction 30 degs.

Cloud layer reported in 4 groups are:

First G. lowest individual layer of any amount

Second G. Next individual group of more then 2 oktas

Third G. Next layer of more then 4 oktas

Additional G. Significant convective cloud not reported.

Low level cloud   Surf. To 6500ft  ST, SC, NS

Medium level cloud   6500 to 23.000  AS,AC,

High level cloud         16.000 to 43.000 CI
CAVOC – Visibility 10km or more, no clouds below 5.000ft or below the highest MSA (minimum sector alt.) whichever is greater and no cumulonimbus.

Holding Information: Fix, level, inbound track, right or left turns, time of leg

Conditional clearances are given in the following order call sign, the condition, the clearance

The procedure for an aircraft that suffers communications failure during an IFR flight in visual met conditions, should land at the nearest suitable airfield
METAR – will record gusts only above 10 kts

RVR is reported when visibility decreases below 1500 meters.

Upper winds are reported in true north.

Relative humidity – is a ratio between actual mixing and saturation mixing x 100 and decreases with increase in temperature.

Trend forecast is valid for two hours.

Microburst lasts one to  five minutes.

Microburst – has usually 4km diameter.

Jet stream height to width ratio is 1 to 100.

Jet-stream is defined as 60 mph wind.

Mountain wave is stable at the Ridge with wind at least 20 kts

GR – hail 

FU - smoke

Radar echo avoidance:


0-20.000 avoid echoes by 5 to 10 nm

      20.000 – 25.000 by 10nm

      25.000 – 30.000 by 15nm

      Above 30.000 by 20nm

Performance

Vx and Vy will always increase with  temp. flap retraction and engine failure.

Vx, Vy (TAS) increase with altitude and (IAS)stays the same 
Vx – excess thrust

Vy- excess  power

                                Jet                                                    Prop

Best Range            1.32Vmd                                         Vmd

Best Endurance          Vmd                                            Vmp
Vx                        close to but less  Vmd                       less then Vmd    

Vy                 range of V’s faster then Vmd               just faster then Vmd
Performance 

Speed sequence - Vmcg,V1,Vmca,V2

Vmp decreases with altitude

Di is proportional to 1/(EAS)2 and also Di = 1/Vsquared

Maximum time limit for T/O power  is 5 min.

V ref must be 1.3 Vso

Vr must be at least 5% above Vmca and 10% above Vs1

Vr must be equal or greater then V1

V2 must be at least 1.1 Vmca and 1.2Vs

TODA can not exceed 1.5 TORA

TORA 4000 /1 = 4000

ASDA 4500/1.3 = 3461

TODA 4700/1.15 = 4086

Use lowest number of the three
CAT A = any turbojet or prop with W>5700kg or 9 passenger seats or more.

Landing screen height for class A aircraft is 50’

Takeoff screen height is 35’
CAT B = Any prop up to 5700kg and up to 9 passenger seats screen height for take off and landing is 50’

Speed sequence - Vmcg,V1,Vmca,V2

Vmp decreases with altitude

Di is proportional to 1/(EAS)2 and also Di = 1/Vsquared

Maximum time limit for T/O power  is 5 min.

V ref must be 1.3 Vso

Vr must be at least 5% above Vmca and 10% above Vs1

Vr must be equal or greater then V1

V2 must be at least 1.1 Vmca and 1.2Vs

TODA can not exceed 1.5 TORA

CAT A = any turbojet or prop with W>5700kg or 9 passenger seats or more.

Landing screen height for class A aircraft is 50’

Takeoff screen height is 35’
CAT B = Any prop up to 5700kg and up to 9 passenger seats screen height for take off and landing is 50’

LD needs no safety factor.

LDR need safety factor.

Net drift down is gross gradient - 1.1%

Aerodynamic ceiling is a coffin corner

Vmca – Maximum heading deviation = 20°

Vlof, V1, V2 and Vr all those airspeeds increase with increasing mass

Service ceiling is 100 feet per minute for prop and 500 feet per minute for jet.

Maximum drift down altitude is 300 feet per minute.

Breaking coefficient < then 26 – poor > then 45 - good

Takeoff sequence:

SCREEN HEIGHT

GEAR UP TO 400’

FLAP RETRACTION  Segment begins with acceleration to flap retract. speed

1500’ AND MCP (maximum continuous power)

SEP1
MTOM = 3650

MLM = 3650

No stopway or clearway TORA >= TOD x 1.25

With stopway or clearway:

TORA >= TOD

ASDA .= TODx 1.3

TODA >= TOD x 1.15

LDA .= LD x 1.43

Takeoff screen height is 50’

Maximum altitude is where 300’/min ROC is achieved

Maximum x-wind is 17kt

MEP1
No stopway or clearway TORA >= TOD x 1.25

With stopway or clearway:

TORA >= TOD

ASDA .= TODx 1.3

TODA >= TOD x 1.15

LDA .= LD x 1.43

Grass or wet LD x 1.15

Maximum x-wind is 17kt

MTOM = 4750 lb

MLM = 4513 lb

Maximum altitude is where 300’/min ROC is achieved

Landing screen height is 50’

MRJT1

MALM or MSLM  for MRJT1 is 54.900kg

MSTOM = 62800kg

Maximum zero fuel mass is 51300kg

Over water speed is 380kt TAS

Maximum relight altitude is 25000’

Maximum crosswind limit is 33kt at height of 10m

Maximum power may no longer then 5 min.

LDA .= LD x 1.43 for turbo props and LD x 1.67 >= LDA for Jets

Wet runway  LD x 1.15

Landing screen height for class A aircraft is 50’

Takeoff screen height is 35’

TODR = all engine operating x 1.15 

Formulas:
Fuel Flow - New FF = Old FF x (W2 / W1)
Time = height diff x 60/ ROC

Distance = Height diff. x GS / ROC x 60  Page 9 CAP
Gradient = ROC x 6000 / TAS(kt) x 6080 Page 9 Cap
Gradient = (T-D) / W x 100  explanation T- thrust, D – drag and W – weight)

CG (climb gradient) = (change in height x 100)

SAG (still Air Gradient) = height gained / Still Air Distance x 100

ROC angle – T-D /W

ROC = V(tas) x (T – D) / W

Best Angle of Climb = T-D / W

Best Rate of Climb = (Power Available – Power Required) / W

Vs(new) = Vs(old) x square root of (w2/w1)

Va new =  Va old x square root of load factor

Glide range = CL/CD x altitude 

Minimum stall warning speed is Vs x 1.05 or Vs +5 whichever is greater.

Power available = TAS x Thrust

power required = TAS x Drag
Symbology
SAR – Specific air range

SFC – Specific fuel consumption

MSLM or MSLW  maximum structural landing mass or weight

FLLLM field length limiting landing mass

MATLM – Mass, altitude,temp. landing mass

WATTOW or MMATTOM – mass, altitude, temperature takeoff mass

MSTOM – maximum structural takeoff mass

PLTOM – Performance limiting takeoff mass

MATOM  - Maximum Allowable takeoff mass

RLM or W – regulated landing mass or - weight

MALM -  maximum allowable landing mass MALM for MRJT1 is 54.900kg

RTO – Rejected takeoff

ETOPS - Extended Twin Operating Procedures

Vref – Speed at 50ft above the threshold on landing with all engines operating

Vat1 or Vat2 Same as Vref except with one or two engines inop.

V ref - JAR class B aircraft is 1.3Vso   class A is 1.23 Vsro

V2 must be 1.1 Vmca 

Vr must be 1.05 Vmca and 1.1 Vs1

Vref must be at least 1.3 Vso

Vsro – stall ref speed in landing config.

Performance tough questions:

In class B A/C climbs at 10% toward an obstacle 900m high 10km distant from reference zero. By what vertical distance will the A/C clear obstacle:

10km x 1000 (convert km to meters)x .10(climb gradient) = 1000meters


Obstacle is 900 feet so you would overfly it by 100 meters except reference zero starts at 15m or 50ft  above ground so in reality you would over fly it by 115meters

What rate of climb will be achieved with climb gradient of 3.3% and groundspeed of 100kt.

Gradient = ROC x 6000 / GS x 6080     3.3= ROC x 6000 / 100 x 6080 = 334

--------------------------------------------
The take-off run required assuming an engine failure at the dry runway engine failure point is from: brake release point to half way between Vlof and the 35ft screen height     

An aircraft has a mass of 6000kg, the drag is 7000N, the thrust is 16kN. What is the climb gradient?  

	Answer:   
	a. 15% 




CG = (T-D) /W 

all units MUST be compatible

so weight = 6000 x 10 N = 60 000 N so (16.000 – 7000) / 60.000 = 0.15

you will now find the answer is 15%

an aircraft with a mass of 110 000kg is capable of maintaining a grad of 2.6%. with all atmospheric variables remaining the same, with what mass would it be able to achieve a gradient of 2.4
2.6/2.4   x 110000 = 119167 kg
Where is reference zero, RZ, for performance B aircraft :- on the ground at the end of TODR

An aircraft with a stress ‘g’ limit of 2.5 has a level flight stall speed of 120kt. What is the aircraft’s maneuver speed

120 x sq root of 2.5 = 189

Which of the following wind shears would cause an undershoot effect on final approach :- increasing tailwind

An aircraft has a mass of 200,000 kg. It is in a trimmed cruise with a lift to drag ratio of 8:1. How much thrust is required in Newtons (assume acceleration due to gravity, g, is 10 m/s/s)

200,OOO KG NEEDS TO BE CONVERTED TO NEWTONS SO

200,000 X 10 (9.84 IS A MORE EXACT FIGURE BUT FOR THE EXAMS 10 IS USUALLY WHAT YOU ARE GIVEN ) =  2,000,OOO NEWTONS 

NOW DIVIDE  2,000,000 BY 8 = 250,000 NEWTONS OF THRUST
------------------------------------------------

An obstacle is 1,000 ft. high at a range of 3 nm. in line with the end of the runway, the planned climb gradient is 4%. Will the aircraft clear the obstacle?

CG = (change in Height x100 %)/Horizontal distance traveled

Gr = 1000 / (3 * 6080) = 5.5 % 

This is height gain above the screen height which for a class B aircraft is 50 ft. so if I assume this is a class B aircraft then I am at 779.6 ft
