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02-07 
UPS FLIGHT OPERATIONS MANUAL VOLUME 2 

FLIGHT OPERATIONS 
TAKEOFF 

02.07.0~ AUTOMATED FLIGHT 

02.07.02.01 PHILOSOPHY 

The design philosophy of autoflight systems is to reduce the workload for the flight crew. The UPS 
operational autoflight philosophy is to achieve effective management of the autoflight systems 
installed on the aircraft in order to increase safety, situat ional awareness and operational efficiency. 

Autoflight procedures are specific by aircraft type and may be found in each fleet AOM. This 
information should be used for guidance in the establishment and monitoring of autofl ight 
procedures on each fleet. 

NOTE: Some flight procedures are predicated on full automation. 

02.07.02.02 AUTOFLIGHT SYSTEMS 

Autoflight Systems include the following: Autopilot (AlP), Flight Director (F/D), Autothrottles (AfT) 
and Flight Management System (FMS). 
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,QGXVWU\ UHVHDUFK KDV UHYHDOHG VHYHUDO LVVXHV LQ 7KUHDW DQG (UURU 0DQDJHPHQW ߜ0)7ߛ UHODWLYH

WR DXWRÀLJKW V\VWHPV� :KLOH WKH VWDWHG GHVLJQ SKLORVRSK\ EHKLQG DXWRÀLJKW V\VWHPV LV UHGXFHG

SLORW ZRUNORDG ZLWK WKH DVVRFLDWHG EHQH¿WV� DXWRÀLJKW V\VWHPV FDQ GLVWUDFW FUHZV IURP WKH SULPDU\

WDVN RI DYLDWLQJ�


,Q JHQHUDO� DV DXWRÀLJKW V\VWHPV EHFRPH PRUH VRSKLVWLFDWHG� WKH JUHDWHU WKH WKUHDW RI DXWRPDWLRQ

HUURU� 7KH PRUH WLPH VSHQW RQ WKH SURJUDPPLQJ DQG PDQLSXODWLRQ RI DXWRÀLJKW V\VWHPV� WKH OHVV

WLPH LV DYDLODEOH WR PRQLWRU DLUFUDIW ÀLJKW SDWK DQG SHUIRUPDQFH�


836 ÀLJKW FUHZV DUH JHQHUDOO\ WUDLQHG WR RSHUDWH DXWRÀLJKW V\VWHPV DW WKH KLJKHVW OHYHO RI

DXWRPDWLRQ� $SRWHQWLDO FRQVHTXHQFH WR WKLV LV D FRQGLWLRQHG UHVSRQVH WR DGGUHVV DXWRPDWLRQ

LVVXHV ¿UVW LQ WLPHV RI FRQIXVLRQ� 0DLQWDLQLQJ SUR¿FLHQF\ LQ PDQXDO ÀLJKW PRGHV UHGXFHV WKH

WHQGHQF\ WR DOZD\V UHO\ RQ DXWRÀLJKW V\VWHPV DV WKH ¿UVW FKRLFH�
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$JHQHUDO H[DPSOH LV HOHFWLQJ WR SHUIRUP VWUDWHJLF ÀLJKW SODQQLQJ LQ D WDFWLFDO HQYLURQPHQW� $Q

H[DPSOH LQ )06 HTXLSSHG DLUFUDIW PLJKW EH UHSURJUDPPLQJ WKH VHOHFWHG DSSURDFK IURP WKH ,/6

��5 WR WKH ,/6 ��/� ,I WKH UHSURJUDPPLQJ RFFXUV VHYHUDO PLOHV RXW� RU RQ WKH GRZQZLQG OHJ� LW

PD\ EH PDQDJHDEOH DQG DSSURSULDWH� 7KH FORVHU WR WKH WXUQ WR ¿QDO WKH PRUH LQDSSURSULDWH )06

UHSURJUDPPLQJ EHFRPHV� $W VRPH SRLQW RQ WKH DSSURDFK� \RX VKRXOG OLPLW WKH VHW�XS WR VHOHFWLQJ

WKH FRUUHFW ,/6 IUHTXHQF\ DQG FRXUVH DQG VHWWLQJ WKH DOWLPHWHU EXJV� 'XULQJ YLVXDO DSSURDFKHV�

LW PD\ EH PRVW HIIHFWLYH WR XWLOL]H D ORZHU OHYHO RI DXWRPDWLRQ RU UHYHUW WR PDQXDO ÀLJKW� 5DSLGO\

FKDQJLQJ $7& LQVWUXFWLRQV LQ WKH YLVXDO HQYLURQPHQW UHTXLUHV LPPHGLDWH ÀLJKW SDWK DGMXVWPHQWV

WKDW PD\ FUHDWH FRQIXVLRQ DQG GLVWUDFWLRQ LI KLJK OHYHOV RI DXWRPDWLRQ DUH HPSOR\HG�
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7KLV LQYROYHV WKH WHQGHQF\ WR FRUUHFW DXWRPDWLRQ�LQGXFHG HUURUV E\ PDQLSXODWLQJ WKH DXWRPDWHG

V\VWHP UDWKHU WKDQ WKH FRQWUROV RI WKH DLUFUDIW� $Q H[DPSOH RI WKLV PLJKW EH WKH DLUFUDIW H[FHHGLQJ

WKH SURJUDPPHG VSHHG SUR¿OH� ,PPHGLDWH PDQXDO FRQWURO RI WKURWWOHV PLJKW EH WKH DSSURSULDWH

UHVSRQVH�
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7KH FUHZPHPEHU¶V JRDO VKRXOG EH WR GHYHORS DQG PDLQWDLQ D WKRURXJK NQRZOHGJH RI WKH

FDSDELOLWLHV DQG XVH RI WKH DXWRPDWHG ÀLJKW V\VWHPV RQ WKH DLUFUDIW� 7KLV LQFOXGHV PDLQWDLQLQJ D

KLJK GHJUHH RI SUR¿FLHQF\ DQG VNLOO LQ PDQXDO ÀLJKW PRGHV� &UHZPHPEHUV DUH HQFRXUDJHG WR

URXWLQHO\ SUDFWLFH PDQXDO ÀLJKW LQFOXGLQJ PDQXDO XVH RI WKUXVW OHYHUV� $FKLHYLQJ WKLV JRDO ZLOO

DOORZ \RX WR VHOHFW WKH PRVW DSSURSULDWH OHYHO RI DXWRPDWLRQ IRU D JLYHQ VLWXDWLRQ DQG HIIHFWLYHO\

PDQDJH WKUHDWV� 7KH VHOHFWLRQ RI WKH DSSURSULDWH OHYHO RI DXWRPDWLRQ UHTXLUHV DQ DVVHVVPHQW RI

WKH RSHUDWLRQDO HQYLURQPHQW LQ D JLYHQ VLWXDWLRQ�
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&RYHUV DOO RSHUDWLRQV EHORZ ������ƍ� 06/� 7KLV ÀLJKW UHJLPH PD\ DOVR EH GH¿QHG DV VLWXDWLRQV

ZKHUH DXWRÀLJKW V\VWHP LQSXWV DUH OLPLWHG WR WDFWLFDO� VKRUW UDQJH PDQLSXODWLRQ RI ÀLJKW SDUDPHWHUV

RU URXWLQJ� )RU H[DPSOH� 0RGH &RQWURO 3DQHO ߜ3&0ߛ LQSXWV WR IROORZ $7& LQVWUXFWLRQV WR

FKDQJH KHDGLQJ RU DOWLWXGH� VHOHFWLQJ DQG H[HFXWLQJ 'LUHFW�7R RU ,QWHUFHSW /HJ�7R FRPPDQGV RU

UHSURJUDPPLQJ WKH VHOHFWHG DSSURDFK RQ )06 HTXLSPHQW� 7KLV FDWHJRU\ JHQHUDOO\ H[FOXGHV

VWUDWHJLF XVH RI DXWRÀLJKW V\VWHPV�
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,QFOXGHV FOLPE DQG GHVFHQW DERYH ������ƍ 06/ DQG WKH FUXLVH SKDVH�RI�ÀLJKW� 7KLV ÀLJKW UHJLPH

PD\ DOVR EH GH¿QHG DV VLWXDWLRQV ZKHUH DXWRÀLJKW V\VWHP LQSXWV LQYROYH VWUDWHJLF� ORQJ�UDQJH

SODQQLQJ DQG�RU PDQLSXODWLRQ RI ÀLJKW SDUDPHWHUV� )RU H[DPSOH� SURJUDPPLQJ RI )06 HTXLSPHQW

WR FRPSO\ ZLWK DQ $7& UH�URXWH� ORDGLQJ RI 67$5V DQG WKH H[SHFWHG DSSURDFK SURFHGXUH RU

PRGL¿FDWLRQ RI )06 SDUDPHWHUV WR DFKLHYH RSWLPXP SHUIRUPDQFH� 7KLV UHJLPH PD\ DOVR LQFOXGH

VLWXDWLRQV WKDW UHTXLUH WDFWLFDO XVH RI DXWRÀLJKW V\VWHPV�


5HY 1R� 2ULJLQDO
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:KHQ LPPHGLDWH PDQLSXODWLRQ RI ÀLJKW SDUDPHWHUV LV UHTXLUHG WR HQVXUH WKH VDIHW\ RI WKH ÀLJKW

FUHZ DQG DLUFUDIW� WKH ÀLJKW FUHZ PXVW PDQXDOO\ LQWHUYHQH� 7KLV LV WKH PRVW LPSRUWDQW FRQFHSW LQ

DXWRÀLJKW GHFLVLRQ PDNLQJ� 7ZR PDQHXYHUV GHPRQVWUDWH WKLV FRQFHSW FOHDUO\�


� 7KH &),7 PDQHXYHU� PD[LPXP SHUIRUPDQFH LV GHSHQGHQW XSRQ DJJUHVVLYH DQG LPPHGLDWH

LQWHUYHQWLRQ E\ WKH SLORW


� :LQGVKHDU DYRLGDQFH PDQHXYHU� PD[LPXP SHUIRUPDQFH PD\ UHTXLUH LQWHUYHQWLRQ E\ WKH SLORW
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