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DISCUSS ITEMS
Vmca, Vmcg, PIC decision making, WW versus convective sigmet, approach lighting, weight and balance for F, and other discussion items at the discretion of the IP.
Vmca
· 8 Variables
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H100. INTRODUCTION 
Vmca is the minimum speed at which directional control can be maintained with an engine inoperative. This speed is established by the manufacturer under the following criteria specified by the Certifying Authority (FAA). 

1. Takeoff power set on the operating engine 

2. Standard Day (Temperature 15 degrees C and Pressure 29.92" at Sea Level) 

3. Maximum takeoff weight 

4. Critical engine windmilling (left engine in the T-44/TC-12) 

5. Flaps at takeoff setting 

6. Gear Up 

7. 5 degrees AOB into the operating engine 

8. Maximum allowable aft cg. 

86 KIAS is the published Vmca speed for the T-44 under the above conditions. The actual Vmca in any particular situation vary. With regard to the eight variables, notice that except for the angle of bank, gross weight, and standard day conditions, all of the remaining items are the worst case (they increase Vmca) or are related to the takeoff scenario. 86 KIAS is considered a “worst case scenario” and staying above this airspeed should allow controllability in a single engine (SE) scenario, it does not guarantee climb performance or even safe stall margin. 

Banking into the good engine three to five degrees lowers Vmca by vectoring lift to counter yaw (effectively increasing the horizontal component of lift) and also by reducing sideslip. Reducing the sideslip yields greater rudder effectiveness, making possible better control of yaw at slower airspeeds. Conversely leveling the wings or banking away from the good engine will increase Vmca and should be done with caution in a SE scenario. 

Maximum weight also decreases Vmca. Since lightly loaded aircraft generate less lift, there is less horizontal lift (when 3-5 degrees of bank is applied) to control the yaw. The lightly loaded aircraft would therefore require more airflow over the rudder to control the yaw which necessitates a higher Vmca speed. 

Maximum power produces the greatest yaw and roll toward the dead engine. In addition, conditions such as denser air, lower altitudes, and lower temperatures that increase engine performance will increase Vmca. The good news is pilots have direct control over this condition. Reducing power on the good engine reduces asymmetric thrust and lowers Vmca; however, keep in mind how reducing power will affect climb performance and stall margin. The pilot must be sure to maintain adequate margin above both stall and Vmca speed at all times when single engine. 

A rearward or aft C.G. reduces the lever arm between the C.G. and the rudder. Recall that an airplane rotates about its C.G. along all three axes. The shorter the rudder arm, the more rudder that is required to counteract yaw, so rudder effectiveness is at a minimum, which necessitates higher airspeeds in order to increase the airflow over the rudder to maintain control and therefore the higher Vmca. 

The flaps in the takeoff position and the gear up are stipulated because they are indicative to the takeoff scenario. The gear and the gear doors extended tend to act like rudders and act to decrease Vmca. Vmca will increase as we raise the gear. The flaps add drag and help resist the yawing moments set up by the operating engine. 

All multi-engine pilots must have a thorough knowledge of Vmca and how it is affected by the current conditions. Having this knowledge will allow a pilot to recognize when an aircraft is approaching Vmca and diagnose the best course of action to facilitate a successful recovery. In order to successfully recover from Vmca, airspeed must be increased or the parameters must be changed, i.e., less asymmetric power, propeller feathered, etc. 

See the Aerodynamics Workbook for more information on Vmca.

Vmcg

The minimum speed at which the aircraft can maintain runway centerline using rudder and ailerons (no brakes or nose wheel steering) with the loss of the critical engine and takeoff power set on the operative engine
“Fly” the plane at Vmcg and above during rollout
“Drive” the plane below Vmcg

Crosswind inputs may still be helpful below Vmcg.
PIC Decision Making

CNAF M-3710.7 3.7.1 Pilot in Command 

The pilot in command is responsible for the safe, orderly flight of the aircraft and well-being of the crew. The authority and responsibility of the pilot in command shall not be transferred during flight. It shall not be transferred to another individual except as required by emergency, operational necessity, or as directed by the commanding officer of the unit to which the aircraft is attached. The authority and responsibility of a pilot in command is independent of rank or seniority in relation to other persons participating in the mission or flight except [under circumstances listed in 3.7.1 of CNAF 3710].
WW Versus Convective Sigmet

AIM 7-1-5
Public severe thunderstorm and tornado watch notification messages were formerly known as the “Severe Weather Watch Bulletins (WW)”. The national weather service no longer uses that title or acronym for this product but retains “WW” in the product header for processing by weather data systems. 

Public Severe Thunderstorm Watch Notification Messages (component 1 of what was formerly known as a WW) has criteria of: 

· 1 inch hail or larger and/or 

· Wind gusts of 50 knots or greater.

Public Tornado Watch Notification Messages (component 2 of what was formerly known as a WW) has criteria of: 

· Damaging tornadoes

The Aviation Watch Notification Message (formerly known as AWW) is an approximation of the area of the public severe thunderstorm watch or public tornado watch. The area may be defined as a rectangle or parallelogram using VOR NAVAIDS as coordinates. 

CNAF 3710.7 4.8.4.5
Pilots “shall not file into or through areas for which the SPC has issued a WW unless one of the following exceptions apply”:

1. Storm development has not progressed as forecast. This requires a determination by “local installation commanding officers and/or Wing Commanders” and verification by a DoD forecaster or FSS.

· VFR filing is permitted if existing and forecast weather for the planned route permits such flights

· IFR flight may be permitted if aircraft radar is installed and operative, thus permitting detection and avoidance of isolated thunderstorms

· IFR flight is permissible in controlled airspace if VMC can be maintained, thus enabling aircraft to detect and avoid isolated thunderstorms.

2. Performance characteristics of the aircraft permit an en route flight altitude above existing or developing severe storms 

Convective SIGMETs

· Severe thunderstorms defined as:
· Surface Winds >50 knots

· Hail >3/4 inch in diameter at the surface

· Tornadoes

· Embedded Thunderstorms

· A line of thunderstorms

· Thunderstorms producing heavy precipitation affecting 40 percent or more of an area at least 3,000 square miles.

TW4 SOP Page 7

When the NWS has issued a SIGMET or Convective SIGMET, training missions under TW4 shall not fly through these areas of severe weather unless one of the following criteria has been met:

Aircraft on day local flights can maintain VMC at all times (VFR or IFR flight plan) within the SIGMET/Conv. SIGMET area and shall maintain sufficient separation from convective activity. Student Solo are prohibited from launching. 

Aircraft has operable radar installed capable of allowing detection and avoidance of isolated thunderstorms (in IMC conditions on an IFR flight plan) within the SIGMET/Conv. SIGMET.

Both of these require prior approval from the commanding officer. 

Relationship:
A Convective SIGMET is issued by the Aviation Weather Center in Kansas City, MO. Convective SIGMET is a succinct description of weather that is already developing and could potentially cause damage to aircraft. This is an inflight advisory tailored specifically for aviation.
A “WW/AWW” is issued by the Storm Prediction Center in Norman, OK. The SPC has three products for serious weather conditions (Aviation Watch Notification Messages, Public Severe Thunderstorm Watch Notification Messages, and Public Tornado Watch Notification Messages) with specific details and meteorological data for the forecast of a storm. These forecasts usually apply to aviation indirectly. These products do not appear in typical aviation language, defining regions via geographic features rather than using VORs to specify the outline of the storm.
Approach Lighting

FAR 91.175 (C)
(c) Operation below DA/ DH or MDA. Except as provided in paragraph (l) of this section, where a DA/DH or MDA is applicable, no pilot may operate an aircraft, except a military aircraft of the United States, below the authorized MDA or continue an approach below the authorized DA/DH unless--]
(1) The aircraft is continuously in a position from which a descent to a landing on the intended runway can be made at a normal rate of descent using normal maneuvers, and for operations conducted under part 121 or part 135 unless that descent rate will allow touchdown to occur within the touchdown zone of the runway of intended landing;
(2) The flight visibility is not less than the visibility prescribed in the standard instrument approach being used; and
(3) Except for a Category II or Category III approach where any necessary visual reference requirements are specified by the Administrator, at least one of the following visual references for the intended runway is distinctly visible and identifiable to the pilot:
(i) The approach light system, except that the pilot may not descend below 100 feet above the touchdown zone elevation using the approach lights as a reference unless the red terminating bars or the red side row bars are also distinctly visible and identifiable.
(ii) The threshold.
(iii) The threshold markings.
(iv) The threshold lights.
(v) The runway end identifier lights.
(vi) The visual approach slope indicator.
(vii) The touchdown zone or touchdown zone markings.
(viii) The touchdown zone lights.
(ix) The runway or runway markings.
(x) The runway lights.
AIM 2-1-9 Pilot Control of Airport Lighting

Available at locations without specified hours for lighting and where there is no control tower or FSS or when the tower/FSS is closed

Pilot controlled lighting is indicated on airport sketch by the “Inverse L” and on a lo IFR chart by a circled L.

All runways operate on the same radio frequency

Use 3/5/7 clicks to activate LIRL/MIRL/HIRL, respectively. Remains lit for 15 minutes.

Technique is to bring lights to maximum intensity, then dim as required once field is in sight.

Give consideration to other aircraft operating at the field, e.g. do not change the lighting setting while another aircraft is on short final.

Give consideration to other airports that may use the same CTAF/UNICOM frequency and could be in range. 

Weight and Balance Form F

Reference Ground School – AERO for a walkthrough document.
///////////////////////////////////////////

Profile:

KSAT
RNAV 14R @ KRND via RV

(1) Loss of GPS RAIM inside FAF

*Switched to backup approach: VOR 14R, continued to T&G.

ILS 31L @ KSAT via ROTTS HILO

(2) RTU failure enroute to ROTTS.

**Holding at ROTTS for trouble shooting

(3) RH FCU failure to full open position (similar to jammed power lever) at FAF

***R Engine secured. Continued ILS.

Tower called for Missed Approach
TACAN 16 @ KSKF via RV
TiltMafia
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