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1.0 (U) INTf~])tK~FION

The HIDE model is a ccziprehensive ca,puter program designed to simulate

the infrared signatures of Army aircraft .

The HIDE model was developed under contract DAA-J01-72--C-0447,

“Evaluation of IR Countex~~asures” , for the U .S. Anr~y Aviation System Ccmriand,

AMCPM-AEWSPS. This work has been reported in tw) volunes :

Interim Technical Report (Model Methodology) 6-26-72

Final Technical Report (Phase II HIDE Model ) 2-28-73

The original work developed the signature of a UH-.1H helicopter. The

work reported here is an extention to this contract to model an AH-lG heli-

copter to run in the HIDE ~~del.

Section 2 defines the structural modeling refered to as Body data.

Section 3 describes the turbine and air frame operational models.

Section 4 presents a predicted signature after integration into the

HIDE model.

Appendicies are included which contain program elements and reference
data.
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1.0 (U) HELICOPTER BOBY DATA

The AH—lG body was dissected into ninety—five (95) surfaces as shown

in Table 2—1 . The technique used was that described in Appendix A of the

Phase II Final A breakdown of the helicopter by surface types shows:

67 flats including:

28 rectangles (type 1),

12 discs (type 2),

27 trapesoids (type 3) , and

28 conies including:

13 cylinders (type 4),

11 cones (type 5),

4 spheres (type 6), and

0 circular parabolids (type 7).

An iscinetric drawing of the helicopter showing how the helicopter was

dissected is presented in figure 2—1 . A numbered balloon for each surface

indicates surface number and type . Dashed balloons are used for surfaces on

the right side of the helicopter which are mirror images of left side surfaces.

In each case the surface number for the right side surface is one higher than

the surface number for the mirror image surface on the left side.
0 0

Twn large caiputer printouts showing the helicopter fran 70 and 170

aspect angles off the nose are shown in figures 2—2 and 2—3.

The numbers on the helicopter represent the surface number. Certain

areas such as the canopy , right wing , and horizontal stabilizer are outlined

for clarity. In figure 2—4 , the front , top and side views f run a canputer

t Evaluation of CountermeasureS, Phase II Hide Model Final Technical Report by
Westinghouse Electric Corporation , February 28 , 1972 (Secret )
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Table 2-1 . AR-iC Helicopter Geometrical Structure Data

SURFACE HELICOPTER PART . SURF ACE P L .T GIl T WA T CR bULI~HEAD ALPHA
NUMB ER DESCR IPT ION TYPE S7~ 7ZON L INE LI NE

I NOSE BUBBLE 
. 

SPHERE .36.010 54 ,000 .000 8.000

2 MU SE BU BB LE SA SE RE CT AN GLE — 36 ,000 544 ,000 .000 .000

3 TOP NOSE TRAP ES OID 1 .600 444,850 .000 ,000

4 BOTTOM NOSE TRAP E SO ID 1.550 57.500 .000 .00 0

S TOP F RONT 1.. SIDE TRAP ES O ID .18 ,500 54,000 ‘4.280 ,0 00

6 TOP FRONT R . SIDE TRA PE SO ID .18,500 54,000 .4,280 .000

7 F M ON T L . SIDE RECT A N GLE — 83 ,000 64,000 *8.000 •000

8 FRO NT R , SIDE RE CT ANG LE .83.000 64 ,000 •18.000 .000

9 TU NN El CYLI ND E R —71 .25 0 21.620 .000 10 .000

10 TURR ET BASE DISC .71.25o 21.620 .000 .000

11 L OW E R F RO N T 1., SIDE TRAP E SO ID .9,900 54 ,010 2.450 .000

12 LO WE R FRONT R , SIDE TRAP E S O ID — q ,qoo 54,010 .2.450 .000

13 L. SIDE TRA PE SO ID 31.510 54,000 18.000 .000

14 K, SIDE TRAPES O ZO 31 .510 54,000 •18.000 .000

15 LO~’ER L , SIDE RECTA N GLE 82 ,090 54,010 18,000 .000

16 LON ER R , SIDE RECTA NGLE —B2.9~ 0 54,010 — 18,000 .000

3? B ACK OF NOSE RECTANGLE •53 ,500 70.000 — 11 .720 .000

38 FRO NT OV E R HEA D CANOPY RECT ANG LE — 53 ,a90 69,990 .000 .000

19 CU RV ED .., FRO NT CANOP Y CONE .36.000 53,200 8.000 8.750 .

20 CU RV ED K . FRO NT CAN OPY CONE •36,000 53,200 — 8 ,000 8,750

21 LU~ ER L . FRO NT CANOPY TRA PES O ID — 50 ,370 64.000 11 .060 .000

22 LO WER R . FRO NT CANOPY TRA PES O ID —50 ,370 64 ,000 •11,060 .000

~3 REA R OVER HEAD CANOPY RE C TAN GLE —82,990 98,300 .000 .000

244 R EA M I.. CU RVED CANOPY CYLI N DER .167 .875 95,725 8,000 10 .000

25 REA M R , CU RV ED CA N OPY CYLI ND E R —16 7 .875 9S,72b .8,000 10 .000

2—2
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Table 2-1. AR- iC Helicopter Geometrical Structure Data (Cont ’d)

SURF AC E BETA . BETA . GAMMA. GAMMA . PSI THETA PHI
N UMBER W IN MA X M IN MAX

1 .000 9o,00o .001 360.000 .000 90.000 .000

2 — 8 .000 5.000 .8.000 8.000 .000 90~ 000 .000

3 .60,650 .41.4400 169.040 *90.960 .90.000 .000 .24.55 0
.

44 •8b ,5o 0 .39 ,300 168.500 191,500 —90.000 .000 17,030

S .35.800 .17.900 155.900 180.000 .102.000 .90,000 .000

6 17,900 35,800 .000 24.100 102 .000 .90,000 .000

7 .000 10.000 .000 30.030 —1 2 .000 .000 ~~~~~~~

8 .000 *0.000 .000 30.030 *2 .000 .000 .~ .000

9 .000 25.000 .001 360.000 .000 .000 .0:.)

10 .000 10,000 •001 360.000 .000 .000 .000

It 26,670 744 ,670 .000 16.700 78,000 90.000 .000

12 •7 4.670 .26.870 183 .300 180.000 — 78,000 90,000 .000

13 .198 ,840 .1144 .500 174.900 180.000 •90.000 .90.000 .000

14 114 ,500 198 .8440 .000 5.100 90 ,000 — 90 ,000 .000

15 .000 844,340 .000 27 ,0*0 90,000 90.000 .000

*6 .844,3440 .000 .000 27.010 •90,000 90.000 .000

17 .000 23.4440 .000 16.000 .000 90.000 .000

18 •~~,000 8.000 .40.900 .000 .000 443,800 .000

19 *5 .000 644 .100 .001 360.000 .000 .54.950 .000

20 15 ,000 64,100 .001 360.000 . .000 .54,9b0 .000

21 .35 ,600 .5.570 143 ,700 180.000 .102 .000 .90.000 .000

22 5.570 35,600 .000 36,300 102 .000 ~90.00O .000

23 .8.000 8,000 .54,900 .000 .00 0 5.100 .000

24 .000 84,500 .001 360.000 .000 95.100 .000

25 .000 84,500 .001 360,000 .000 95.100 .000

2—3
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Table 2-1. AR-iG Helicopter Geometrical Structure Data (Cont ’d)

SURFACE HELICOPTE R PART SURFACE FLIGHT WA ?ER • BULKHEAD ALPHA
NUMBER DESCRIPTION TYP E ST* TI O N LINE LINE

26 REA R L. CANOPY R ECTA NG LE .83, 000 64 ,000 18, 0 0 0  .000

27 REA M R , CANOPY RECT ANG LE .83, 000 64 ,0 00 •18.000 ,000

28 SOLID OVERHEAD RECT AN GLE • 167 ,330  105, 675 .000 ,000

29 L. MID SIDE RECT AN GLE .251,000 68 ,000 * 8 , 0 0 0  .000

30 K , M ID SIDE R ECT ANG LE .251 ,000 68,000 •18 ,000 .000

31 L, MID TOP CONE —2~ t , o 0 0  95, 675 8 ,000 6, 620

32 K , MID TOP CO NE — 2 5 1 , 0 0 0  95, 6 75 .8 .000 6,820

33 MID TOP RECTANGLE —200 ,000 105 . 675 .000  .000

3~ L .SZDE TAIL BOO M TRAPESO ID —586 ,170 68,000 .500 .000

35 R, SIDE TAIL BOOM TR AP E SO ID .586 ,170 68 ,300 — .500 .000

36 BO TTOM T A I L  BOO M T RA P ESO I D  .596 ,000  69 ,203 .000 .000

37 L. FRON T TOP ING COW LI NG CON E — 1 9 7 ,000 95, 000 18, 000 3, 000

38 K , FRON T Tu P ENG CO W LI N G CONE •~ 97 .o 00  95, 000 — 13,000 3, 000

39 L. FRONT HOT ENG C OWL I N G CO NE .197 ,000  7 6 .800 18 ,000 3. 000

40 K , FRONT HOT ENG CO W LI N G CONE .197.000 76, 800 — 18, 000 3, 000 
—

4 1 DRIVE S HAFT HOUSING CYLI ND ER —485.810 68,000 ,000 5,000

42 DRIVE $M AFT HOU S ING CAP SPHERE .485,670 68,000 .000 5,000

43 REA R TAIL BOOM RECT ANG LE •4485,blO 68,000 .000 .000

444 V ERTICAL STABILIZER TRA P~ S0LD —597 , 470 183, 800 .000 .000

45 TA IL  ROTOR HUB CYLI ND E R —520 ,610 119 ,650 .000 1, 000

448 TA IL  ROTOR RECT ANG LE —5 20 .870 319 ,650 14 .750 .000

447 HORI ZONTAL STABILI ZER RE CT AN GLE — 397 .000 56,330 .000 .000

448 b OTTOM RECTANGLE .251 ,000 27.000 •000 .000

44 9 L. SIDE BEHIND TU RRET T R A P E S O I D  .117 .400 27, 0 00 10 .000  .000

SO R, SIDE BEHIND T URRET T RAP E SO I D — 1 % 7 ,aOO 27, 000 • 10 ,000  .000

2—4
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Table 2- 1. AH- iG Helicopter Geometrical Structure Data (Cont ’d)

SURFACE BETA . BETA. GA MMA . GAMMA. PSI THETA PHI
NU MBER WIN MAX WI N MAX

26 .244,450 .000 .87.500 .000 .000 5,100 .90,000

27 .000 24. 4450 •87,500 .000 .000 5.100 90.000

28 .6,000 6,000 .000 25,350 .000 5.100 .000

29 .000 441 ,000 .000 63,670 •000 ,00~I .90,000

30 .41,000 .000 .000 83.610 .000 .000 90.000

31 .000 83.~~70 .001 360.000 .000 90.000 .000

32 .000 83.670 .001 360,000 .000 90,000 .000

33 •8,000 8,000 .000 32,670 .000 .000 .000

34 .335,250 .100,500 173.020 180.000 90, )0 90,000 .3,000

35 •335.25 0 .100.500 180.000 ~8b,98O 90.000 .90.000 .3,000

36 .347,830 .310,330 117 .0440 382 ,960 90.000 180.000 .6,950

37 .000 17 ,200 .001 360 ,000 .oOO .90.000 .000

38 .000 17.200 .00 1  36 0 .000  .000 .90 ,000 .000

39 .000 17,200 .00* 360.000 .000 .90,000 .000

40 .000 17.200 .001 360 ,0 00 ,~ 00 .90.000 .000

41 .000 200 ,000 .001 360.000 ,~ 0O 90,000 .000

.000 180 ,00 0 .001 380 .000 •~~00 .90.000 .000

443 •5,7S0 5.750 .000 13 ,100 •oOO 90.000 .000

~~ so,~ oo 128,800 37.000 51 .000 .000 .000 .90,000

4 5 .000 14 .7S0 .00 1 360 ,000 .000 .000 .90,000

46 .4,625 4,625 .52.500 52,500 ,oOO .45,000 .90,000

447 .41,330 41,330 —2 1 ,400 .000 .000 .000 .000

448 .18 ,000 16,000 .000 168.000 .oOo .000 .000

449 .34 ,4400 .00 0 171,040 180 .000 90 .000 90 .000 .00 0

50 .000 34,4400 .000 6.960 .90.000 90,000 .000
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Table 2-1. AR-iC Helicopter Geometrical Structure Data (Cont’d)

SURFACE HELICOPTER PART SURFACE FL IGHT WA TER— BUL K HEAD AL PHA
NU MBER DESC R IPTION TYPE STAT iON LINE LINE

51 BEHI ND TURR ET RECT ANG LE .83.000 27,000 ,000 .000

52 BOTTO M BEHIND TURRET RECT ANGLE •117 ,400 27.000 .000 .000

53 ROTOR HUB CYLI ND ER .200 ,00 0 127,350 .000 1.000

541 ROTOR RECT A NG LE —2 00 ,000 152 .820 .000 .000

55 FW D , SECT , HOR IZ , STAB, TRAPE SO ID — 3 82.280 56.33 0 .000 .000

56 tOP WING RECTANGLE —21 5,720 58 ,690 .00 0 .000

57 BOTTO M WING 
• 

RECT ANGLE •215 ,720 58 ,690 .000 .000

58 L , FRONT W ING TIP DI SC — 18 6 ,120 68,070 61.940 .000

59 K. FRO NT W ING TIP DISC •188.120 66,070 —61.940 .000

60 ., RE AR WI NG TIP DISC .215,720 56.690 61,940 .000

61 w , RE AR W iNG TIP DISC —2 15 .720 58 ,690 .61.940 .000

62 FRON T OF SAIL CYL INDE R — 1 8 3 ,13 0 105,875 .000 13 ,100

bi TOP FRONT OF SA IL CONE — 193 ,350 120 ,800 .000 56,000

644 BACK OF TOP FRO NT SAI L RECT ANG LE — 193 ,350 120, 800 .000 .000

65 L , FRONT SAI L TRA PES O ID — 193 ,35 0 120,800 13 ,100 .000

66 K , fRO NT SAI L TRA P~ SOID •193 .350 120 ,800 .13,100 .000

67 Li R EAR SA IL Y kAPE SO ID —295,600 66,000 .000 ,000

68 R , REAR SAIL THA PE SO ID •295 ,eOO 68,000 .000 .000

69 L. M ID AFT SAIL TRA PE SOII ) .193 ,35 0 120,800 13,100 .000

70 K, M ID AFT SAIL TRA PE SOID — 193 ,35 0 120.800 —13 ,100 .000

71 L. M ID BA IL IRA PE SO ID —193 .350 120 .800 13.100 .000

72 N, M ID SAIL TRA PESOID —1 93 ,350 120 ,800 —1 3 ,100 .000

73 FRO NT TOP SAI L DISC — *87 ,720 12 0,800 .00 0 .000

744 MID TOP SA IL RECTANGLE —205 ,720 12 0,800 .000 .000

7~ AFT TOP SA IL TRAP ~ SOI0 —24S ,720 120 ,800 .000 .000

2~-6
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Table 2-1. AR-iC Helicopter Geometrical Structure Data (Cont’d)

SURFACE BEtA. BETA . GAMMA. GAMMA. PS! THETA PHI
NUMBER WIN MAX HIM MAX

51 — 10,000 10,000 .000 5.380 .000 90.000 .000

52 .10 ,000 10,000 .000 34.810 .00 0 8,960 .000

53 ,000 25,270 ,0o~ 360.000 .000 .000 .000

544 .13,000 13,000 .264,000 264,000 45,000 .000 .000

55 •14,720 . .000 *09,600 250,400 .90,000 .000 .000

56 •61,944 0 61.940 .000 30.300 .000 .14,000 .000

si —61, 9440 61.940 .000 31.000 .000 .7,000 .000

58 .000 5.000 .001 360,000 .000 .000 .90.000

59 .000 3.000 .001 360,000 .000 .000 90,000

60 .000 30,500 95,000 ~i3 .0U 0 .000 .000 .90,000

63 .000 30.S00 67.000 85,000 .000 .000 90.000

62 .8,850 9,4450 .001 360.000 .000 .34,000 .000

63 .000 8,650 .001 360.000 .00 0 1446.000 .000

641 .13 ,100 13,100 ,000 8,880 ,000 56.000 .000

85 .000 18 ,000 .000 344,000 ,000 .000 .90.000

66 .18 ,000 .000 146,000 180 .000 .000 .000 90,000

67 .544,500 .000 118 ,063 ~36 ,87b 144 .832 ,000 .75,644

68 .000 54,500 ~3,124 61,937 .14~ 832 .000 75,6444

69 .54 ,500 .000 118 .063 136 .876 .165,188 .000 75,6414

70 .000 54,500 ~43 .1244 61.937 165,168 .000 .75.6414

71 —52,800 .000 135.000 180.000 180.000 .000 90,000

72 .52.800 .000 180.000 225 .000 .000 .000 90 ,000

73 .000 14 .00 0 .001  360,000 .000 .000 .000

741 .144 .000 141 ,00 0 .000 18.000 ,oOO ,O UO .000

75 —44 0,000 .000 160.700 199 ,300 90,000 .000 .000

2—7
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Table 2-1. AH-lG Helicopter Geometrical Structure Data (Cont’d)

BURFAC E HELICOPTER PART SUR FAC E FLIGHT WA TER . BUL KH EAD A LP HA
NUMB ER DESCRIPTIO N TYPE STATION LINE LINE

76 tOP OF ROTOR $UB COWLING DISC .200.000 127,350 .000 .000

77 ROTOR HUH COW LI NG CONE .200 ,000 152.620 .000 22.750

78 L. AFT SIDE CYLI NDER .251,000 68,000 8,000 10 .000

79 N , AFT SIDE CYL I ND ER .251,000 68,000 .3,000 10.000

80 L , REAR 
. 

SPHERE —~ 51,0O0 66,000 8.000 10 ,000

8* 3... NEAR SPHERE .251,000 68,000 .8.000 10.000

82 REAR ENGINE COW L ING CON E .323,800 85,900 .000 15.510

83 REA R ENGINE DISC .285 ,400 8S,900 .000 .000

644 TAIL . PIPE CYLI NDER —283, 330 85.900 .000 ~~~~~

65 t..IL PIPE INTERIOR D ISC —2~ 3,330 85,900 .000 4,100

88 REAM ENGINE INTE RNA L PL, DI SC ~2~ 4,9Oo 85,900 .000 .000

87 L , M ID EN G INE COW LI NG CYL INDER —26 3,400 85,900 .100 16,350

86 K , M ID EN GINE COW LI NG CYLI N DER —2 83,400 85,900 — .100 16,350

69 L.. ENGINE IN TAKE DISC — 212 ,700 85,900 4,750 .000

90 R , ENG INE IN TA K E DX ~ C —212,70 0 85,900 — 4 ,750 .000

9* TOP TA IL BOOM tRA ~ ESO1D — 598.000 88,000 .000 .000

92 M ID Le SIDE RECT A NG LE — 187 .330 95,b7S 18,000 .000

93 MID K , SIDE RECT A NGLE .167.330 95,875 .18.000 .000

94 LEADING EDGE WING CYLINDER —18 6 ,320 66.070 .000 3,750

95 fRONt FUSEL AG.~ RECT A NG LE .83.000 32,000 .000 .000

2—8
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Table 2-i. AR-iC Helicopter Geometrical Structure Data (Cont’d)

SURFAC E BETA . BETA . GAMMA. GAMMA . PSI THETA PHI
NUMBER WIN MAX WIN MAX

16 .000 10,650 .001 360,000 ,000 .000 .000

77 25,270 32.000 .001 360,000 .000 180.000 .000

78 .000 83,870 .OOj 360,000 ,000 90.000 .000

79 .000 83,870 .001 360,000 .000 90.000 .000

80 .003 tbO,000 .001 360,000 ,000 .000 .000

81 .001 180.000 .001 360,000 .000 .000 .000

82 38,400 58,900 .003 360.000 •000 90.000 .000

83 .000 10,850 .001 360,000 .000 .90.000 .000

84 .000 4.100 .001 360,000 .000 .79.000 .000

85 .000 8.ôE.~ .001 380.000 .000 .79,000 .000

86 .000 16,3S0 .001 360.000 .000 .90,000 .000

87 .000 51.000 .001 360.000 9.250 90.000 .000

88 .000 51.000 ..001 360,000 .5.250 90.000 .000

89 .000 *6.350 .001 360.000 5.250 90,000 .000

90 .000 *6,350 .001 360,000 .5.250 90,000 .000

91 .345.000 .110.330 177.000 383,000 90 ,000 .000 .000

92 .000 59,1 00 .000 27,625 90,000 90,000 .6,820

93 “ 59 .100 .000 .000 27.625 .~G,oO0 90,000 6.820
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printout have been reduced in size to the scale of a three view drawing fran a

AJI-1G manual . The individual numbers have beccin~ too ~na1l to reaxi , but the

silhouettes canpar e favorable with those of the three view drawing.

A listing of the body Block Data in the HIDE !vbdel is presented in

Appendix A.
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3.0 (U) HELIC~P~ER CPERATING a ~E ISTICS AND TURBINE DATA

The Hide ~~del requires cert ain data which describes the pl~~~ exit

fran the tailpipe . This data is carputed in an off-line program using inputs

which describe the helicopter operating characteristics and the turbine. The

input data for the off—line program is presented in tabular form in this

section. A listing of the off—line program and its block data are presented

Appendix B.

3.1 (U) HELICOPTER 0PERATIN~J CRARACTERISTIC~
The operat ing characteristics for the AH-1G helicopter are presented

in tabular form in Tables 3—1 through 3—4 . Table 3-1 presents speed and

torque data an a fui’iction of pressure altitude for long range cruise speed .

Tables 3-2 , 3—3 and 3-4 present similar data for long range intennediate cruise

speed , long range nwdniuin speed , and maximum endurance flight , respectively .

The original data from the P1H-lG Operator ’ s !~.nual from which Tables

3—1 to 3-4 were generattd are shown in Appendix C. They include a table

showing pressure altitude as a function of density altitude and t~~~erature ,

and four range charts showing true air speed and torque pressure for various

combinations of pressure altitude and gross ~~ ight .

3.2 (U) TURBINE DATA

The AJ-i-1G uses one Lycctning If-bdel T53—L—13 turbine . The data from

this engine are presented in tabular form in Tables 3-5 through 3-7 . Table

3-5 shows air flow (Wa), fuel flow (Wf ) and net thrust (Fg) for various

combinations of altitude and shaft horsepower ( SlIP ) settings . Table 3-6

shows Turbine outlet temperature versus shaft horsepower . Table 3—7 presents

correction factors for air flow, fuel flow, and net thrust as a function of

ambient taTiperature .

3—1
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The original data fran the Lyccining manual f ran which tables 3-5

through 3-7 were generated is shown in Appendix D. They include performance

curves for altitudes of 0 , 5000 , 10,000 , 15,000 , and 20 ,000 feet , an outlet

temperature curve and ambient terperature correction curves .

3—2

UNCLASSIFIED 
_ _ _  ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



— [ 7 ~~~~

UNCLASSIFIED

Table 3-1. AH-1G Helicopter Speed and Torque Data
for Long Range - Cruise Speed

Gross Weight: 6000 Lbs. Gross Weight: 6500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIC) (Knots)

0 41.1 153 41.2 153
2000 37.3 146 37.4 146
4000 35.2 141 35.4 141
6000 33.1 136 33.3 135
8000 30.4 129 30.7 129

10000 28.0 123 28.4 122
12000 26.9 119 27.3 117
14000 25.9 114 27.0 113
16000 24.6 108 26.3 106
18000 24.5 103 26.9 99
20000 24.8 97

Gross Weight : 7000 Lbs. Gross Weight: 7500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft . )  (PS IG ) (Knots) (PSIG) (Knots)

0 41.2 153 41.4 152
2000 37.6 145 39.3 147
4000 35.6 140 35.8 139
6000 33.6 134 32.5 131
8000 31.1 127 31.5 125
10000 30.0 122 31.3 121
12000 28.5 115 30.6 113
14000 27.9 108 32.3 108
16000 29.5 103

Gross Weight : 8000 Lbs. Gross Wei gh t :  8500 Lbs.
Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 41.5 150 ~1.5 151
2000 37.9 141 39.5 146
4000 37.9 138 36.0 137
6000 35.7 129 34.3 131
8000 34.9 121 32.8 124
10000 36.9 116 32.1 116
12000 34.0 111

3—3
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Table 3-1. (Cont’d) AH-1C Helicopter Speed and Torque
Data for Long Range - Cruise Speed

Gross Weight : 9000 Lbs. Gross Weight : 9500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 41.6 148 41.8 146
2000 39.9 142 41.5 141
4000 37.9 134 39.9 132
6000 37.9 127 41.7 126
8000 38.6 120

Table 3-2. AH-1G Helicopter Speed and Torque Data for
Long Range Intermediate Cruise Speed

Gross weight: 6000 Lbs. Gross weight: 6500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG ) (Knots)

0 44.0 157 44.1 157
2000 41.6 152 41.7 152
4000 40.3 149 40.5 148
6000 38.7 145 38.9 144
8000 36.2 139 36.6 138
10000 33.9 134 34.4 132
12000 32.7 129 33.0 127
14000 31.4 124 32.3 122
16000 30.0 118 31.1 114
18000 29.2 111 30.8 106
20000 27.4 101

1 Gross Weight: 7000 Lbs. Gross Weight: 7500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 44.1 156 44.2 156
2000 41.9 152 43.0 152
4000 40.6 148 40.9 147
6000 39.2 143 38.6 141
8000 37.0 137 37.2 135

10000 35.5 132 36.5 129
12000 34.0 124 35.4 121
14000 32.9 117 35.6 113
16000 33.2 110

3—4
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Table 3-2. (Cont’d) AH-1G Helicopter Speed and Torque
Data for Long Range Intermediate Cruise Speed

Gross Weight : 8000 Lbs. Gross Weight : 8500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 44.3 155 44.3 154
2000 43.1 151 42.2 148
4000 41.1 145 42.2 144
6000 39.8 140 40.8 137
8000 38.2 132 39.6 129
10000 37.1 124 39.9 121
12000 37.4 117

Gross Weight: 9000 Lbs. Gross Weight : 9500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 44.4 153 44.5 150
2000 43.4 147 - 

44 .3  145

4000 42.2 140 43.4 137
6000 42.1 134 44.3 130
8000 41.1 125

Table 3-3. AH-1G Helicopter Speed and Torque Data
for Long Range - Maximum Speed

Gross Weight : 6000 Lbs. Gross Weight: 6500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 47.5 161 47.5 161
2000 47.5 159 47.5 159
4000 47.5 156 47.6 156
6000 47.1 153 47.1 153
8000 45.2 149 45.3 148
10000 43.3 144 43.4 143
12000 41.4 139 41.4 138
14000 39.5 134 39.5 130
16000 37.6 127 37.5 123
18000 35.4 120 35.6 113
20000 30.4 106
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Table 3-3. (Cont ’d) All-1G Helicopter Speed and Torque
Data for Long Range - Maximum Speed

Gross Weight : 7000 Lbs. Gross Weight : 7500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft . )  (PSIG) (Knots) (PSIG ) (Knots)

0 47.5 160 47.5 160
2000 47.5 158 47.5 157
4000 47.5 155 47.6 154
6000 47.2 152 47.1 151
8000 45.3 147 45.3 145 - -~
10000 43.3 141 43.3 137
12000 41.4 134 41.4 129
14000 39.5 126 39.5 119
16000 37.5 116

Gross Weight: 8000 Lbs. Gross Weight: 8500 Lbs.

Pres. Al t .  Torque Pres. Speed Torque Pres . Speed
(Ft . )  (PSIG) (Knots) (PSIG) (Knots)

0 47.6 159 47.5 157
2000 47.6 156 47.5  154
4000 47.6 153 47.5 151
6000 47.1 148 47.2 145
8000 45.3 141 45.3 136
10000 43.3 133 43.3 126
12000 41.4 122

Gross Weight: 9000 Lbs. Gross Weight: 9500 Lbs.

Pres. A l t .  Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) 

- 

(PS IG ) (Knots)
0 47.6 156 47.5 154

2000 47.6 152 47.5 149
4000 47.6 147 47.5 142
6000 47.1 140 47.2 134
8000 45.3 130
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Table 3-4. AH-1G Helicopter Speed and Torque Data
for Maximum Endurance

Gross Weight: 6000 Lbs. Gross Weight: 6500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIC) (Knots) (PSIG) (Knots)

0 16.3 55 16.9 57
2000 15.8 55 16.4 57
4000 15.3 55 16.0 57
6000 14.9 55 15.6 58
8000 14.5 55 15.3 58
10000 14.2 56 15.1 58
12000 14.0 56 15.1 58
14000 14.0 56 15.3 57
16000 14.1 55 15.9 56
18000 14.5 55 16.9 55
20000 15.4 54 18.8 53
22000 17.0 52 21.9 49
24000 19.7 48

Gross Weight: 7000 Lbs. Gross Weight: 7500 Lbs.

Pres. Alt . Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 17.5 59 18.3 62
2000 17.1 60 17.9 62
4000 16.7 60 17.6 62
6000 16.5 60 17.4 62
8000 16.3 60 17.5 62

10000 16.3 60 17.8 61
12000 16.6 59 18.5 60
14000 17.2 58 19.8 59
16000 18.4 57 22.1 56
18000 20 .5 55 25.8 52
20000 24.0 51
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Table 3-4 . (Cont ’d) AH-1G Helicopter Speed and Torque
Data for Maximum Endurance

Gross Weight: 8000 Lbs. Gross Weight: 8500 Lbs.

Pres. Alt. Torque Pres. Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 19.0 64 19.9 66
- 2000 18.8 64 19.8 66
4000 18.6 64 19.8 66
6000 18.7 64 20.2 65
8000 19.0 63 21.0 64

10000 19.8 62 22.4 62
12000 21.2 60 24.8 59
14000 23.5 58 28.7 56
16000 27.4 54

Gross Weight: 9000 Lbs. Gross Weight: 9500 Lbs.

Pres. Al t .  Torque Pres . Speed Torque Pres. Speed
(Ft.) (PSIG) (Knots) (PSIG) (Knots)

0 20.9 67 22.1 69
2000 21.0 67 22 .5  68
4000 21.3 67 23.2 67
6000 22 .1  66 24 .6  66
8000 23.5 64 27.0 63

10000 26.0 61 30.8 60
12000 29.3 57 36.7 54
14000 35.9 52
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Table 35. Engine Parameters at Standard Amb ient Temperature

Altitude : Sea Level Altitude : 5000 Feet

Wa W f Fg Wa Wf Fg
SHP (lb /sec) ( lb/h r) (l b ) (l b /sec) (l b /hr) (lb )

200 6.83 263 29 6.10 243 30

400 8.45 373 50 7.55 350 50

600 9.55 470 67 8.55 440 67

800 10.35 560 82 9.30 520 84

1000 11.05 640 96 9.93 603 99

Alt i tude : 10 ,000 Feet Alt i tude : 15 ,000 Feet

Wa Wf Fg Wa Wf Fg
SHP ( ib/sec)  (lb /hr)  (lb) (lb/sec) (lb/hr) (ib)

200 5.7 215 30 4.90 191 30

400 7.0 310 50 6.00 283 48

600 7 .9  395 70 6.75 365 65

800 8.7 480 80 7.40 453 80

1000 9.4 570 100 7.65 500 90

Alt i tude : 20 ,000 Feet

Wa Wf Fg

— 

SHP (ib/sec) (lb/hr) (ib)

200 4.6 150 29

400 5.6 270 45

600 6.3 345 62

800 6.9 443 80
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Table 3—6. Referred Power Turbine Outlet Total Temperature
Versus Referred Shaft Horsepower

SHP / ~ amb ‘J 9amb Tt /O b*

400 1385

800 1440

1200 1550

1600 1645

2000 1760

2400 1920

*Note : ea b 
= relative temperature ratio = Tamb @ a l t i t ude  (°R)

m 519

Table 3—7. Ambient Temperature Correction Factors
(1007. normal rated power)

_____ L~Wf ~~FgTamb (°R) Wa Wf amb

420 0.355 0.440 73

440 0 .290 0.350 
- 

57

460 0.220 0 .260 41

480 0.145 0.170 26

500 0.070 0.080 13

520 -0.005 -0.010 -1

540 -0.070 -0.090 -13

560 -0.135 -0.160 -24

580 -0.190 -0.230 -33
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4.0 (U) AH-1G SI(~ ATURE

The AH-1G surface data derived and listed in Table 2-1 was put into the

HIDE model in the form of “block data” as given in Appendix A. The AH-lG

turbine model (listed in Appendix B) was then run off line to derive inputs

for the HiDE irodel . Meteorlogic and operating condit ions were arbritarily

selected and the HIDE program executed to generate 4.iI AH-lG signature .

The generat ion of a viable signature represents the ccziipletion of the

AH—lG model construction . This section describes a typical signature .

4 .1 (p) INPUT DATA

The input data that was used to obtain the sample signature are given

in Table 4-1.

The identification of the variable names and their units are as follows:

TAIR = -Ambient air temperature, degrees Kelvin
PRESS = Ambient pressure , millibars
RMIX = Mixing rat io , ~~~~~~ H20/Kgm dry air
VISR = Visual range , KM
~FRA Cloud fraction, tenths
IDAY Flag , 1 = night, 2 = day
AZSUN = Azimuth of sun relative to LOS , degrees
ZESUN = Zenith of sun , degrees
WINDVL = Wind velocity, ft/sec
WANGLE = Compass heading of wind origin , degrees
RC~ D = Reflectivity of ground
EN(I) = E~nissivity of ground
TGND = Temperature of ground
R~LD = Reflect ivity of cloud
UT = Helicopter height, KM
PSIH = Helicopter yaw relat ive to East , degrees
THETAH = Helicopter pitch , degrees
PHIH = Helicopter roll, degrees
SPEEDH = Helicopter speed , ft/ sec
YAW = Helicopter velocity vector yaw relative to air

frane , degrees
PITQIV = Helicopter velocity vector pitch relative to air

frame , degrees
W)ILV = Helicopter velocity vector roll relative to air

frame , degrees
A1K~ = Atmospheric pressure , atnDspheres
AIRTMP = Air t emperature at helicopter altitude , deg . Kelvin

4—1
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FEFF = Combustion efficiency
FH’IOC Hydrogen to carbon ratio of fuel
FATUV~ = Number of carbon atc~~ in fuel molecule
QQ1 = 1 + fuel to air ratio -

X~1W = Exit gas t~~~erature
AIRH2O = Partial pressure of water vapor in air , percent
AIRCO2 = Partial pressure of carbon dioxide in air , percent
)~H20 = Part ial pressure of water vapor in exhaust gas ,

percent —

X(X)2 = Partial pressure of carbon dioxide in exhaust gas
percent

AIR~P = Specific heat of air ,
EXVEL = Velocity of exit gas , ft/sec
IXYNNSH = Down wash velocity, ft/sec
DE = Exit diameter, inches
U = Range , KM
HO = Observer height , KM
HX = Helicopter position in earth coordinate system

(EAST) , inches
HY = Helicopter position in earth coordinate system

(NORTH) , inches
HZ = Helicopter position in earth coordinate system

(ELEVATION), inches
OX = Observer position in earth coordinate system

(EAST) inches
OY = Observer position in earth coordinate system

(NORTH), inches
OZ = Observer position in earth coordinate system

(ELEVATION) , inches
PSIO = LOS yaw angle, degrees
THSTAO = h A S  pitch angle, degrees
PHIO = LOS roll angle, degrees
DELTX = Station ntuTlber of center of gravity in body

coordinate system, inches
DELTY = Bulkhead number of center of gravity in body

coordinate system, inches
DELTZ = Water line number of center of gravity in body

coordinate system, inches
FOVX = Observer field of view in azimuth, degrees
flJVY = Observer field of view in elevation , degrees
ANGX Angular resolution in azinuth, degrees
ANGY = Angular resolution in elevation , degrees
LL7,~ = Short wave length index
LUI = Long wave length index
BLASK = Azimuth displacements of LOS fran center of gravity ,

resolution elements
BIM = Elevation displacement of LOS fran center of

gravity , resolution elements
CHIT = Cloud height
ECLD = flnissivity of cloud
PRD = Log plot scale factor

4—2
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4.2 (U) LOG PLO~ SI(~ ATtJRE

The signature predicted for these initial conditions is sho~n in

figure 4—1 . This figure depicts the spatial intensity distribution of the

signature.

The picture consists of a nDsaic of 30 by 60 elements. The apparent

effect ive radiance of each el~~~nt is depicted by a 2 digit number . The first

digit represents the characteristic of the logarithym of the radiance

multiplied by a scale factor and the second digit the first number of the

mantissa.

The value of the ] a-iiance is typically less than unity. Therefore

it is multiplied by a scale factor PHD. If the product of the radiance times

PRD was 267.5 , then its logarithym would be log 10(267.5) = 2.4273 , which when

rounded o~ to the f irst decimal and multiplied by 10 becanes 24. Thus the two

digit value printed out for this surface intercept ~ould be 24.

The advantage of using logrithyms is in obtaining a large dynamic

range with the fewest digits. For exaxiple, the surface radiancies in figure

4.1 are in the the twenties while the hot gas values are in the forties.

This indicates at a glance that the hot gas is t~o orders of magnitude nure

radiant then the surface.

The background radiance values have been suppressed for picture

clearity except for the last column and row. This permits determining at

a glance what the background level is and if there are any gradients present .

At the bottom of the picture frame are three lines of real numbers

which define aspects of the intergrated signature iii various ways.

The first line gives the components of contrast irradiance which

car~rise the composite signature. The first number is the total positive con—
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trast irradiance , the second number is the total negative contrast irradiance

and the third number is the sum of the absolute values of contrast irradiance

components .

The second line gives the absolute irrathance values . The first

number is the absolute target irradiance , the second number is the absolute

irradiance of the background covered by the target , and the third is the

contrast irradiance obtained by subtracting the first tw) numbers .

The third line containing a single number is the apparent effective

radiant intensity of the target .

In the above, the irradiance numbers have the standard units ,

watts/czn2 , the radiant intensity , watts/ster , and the radiant values in the

log plot , W/an2/ster.

All signature values are weighted for the sensor spectral response.

4.3 (U) SPEC~RAL PWT

The HIDE program also prints out a plot of the spectral radiant

intensity of the signature and its composition as shown in figure 4—2.

This plot is in the form of a number pattern where .n the user

can connect the numbers and draw the curves .

The ident ification of the sy~~bo1s and their priority are listed

below. (i.e. If the points on nure then one curve fall on the sane print

location, only one character is printed out over riding the others. Thus

number 1 (X) ~ould predominate over all the others , number 2(c) would pr~~pt

3 through 5 etc.).
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TABLE 4-2. (U) SPEX~ RAL PRIORITIES

PRIORITY SYMBOL DEFINITION REFERE~~E

1 X Effective apparent spectral Contra5t
radiant intensity

2 C Spectral radiant intensity Contrast
at receiver

3 T Atcvispheric tranamission 100%

4 R Spectral radiant intensity Rad . Int .

5 D Detector response 100%

(U) The vertical coordinate , calibrated from 0 to 10, represents

0 to 100 percent . The horizontal coordinate is calibrated in wavelengths .

Each curve is normalized to scti~ reference value which is printed out along

the vertical coordinat’~ and specified in Table 4—2 .

4.4 (U) B(])Y INTEI~ EVF PLCTI’ 
-

A body intercept plot is also printed out as shown in figure 4—3 . This

is in a nrisaic format on a one for one correspondance with the LOG PLCTI’

of the signature . The difference is that the 2 digit numbers given here are

the index numbers of the surface el~~ents .

Only body surfaces are shown here , the plun~ surfaces have been

deleted . This plot may be super imposed on the JJJG PLLTF to invest igate the

origin of the signature contributions (i.e. tail boom heating , solar glint

frc~n windo~~ , etc.). The background of zeros represent the fact that no

intercepts of the helicopter structure were obtained at the corresponding

resolution el~~ents .
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4.5 (U) GREY SCALE PWr
The HIDE nxxiel also generates a grey scale plot of the spatial

d.tstril~.ition of intensity of the signature as show~ in figure 4-4 .

This is based on a 10 level grey scale using s~~tols to depict the

density levels .

This plot enables one to find hot spots quickly and track then

through the B(])Y and LOG PIIYrS.
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M LOC ’ DA T A
C0~~M 0N /ST~~T/ STM UC (12 0 ,11)
CU MM (J~C,~/~~~S/ PJU P’~~’4P(t2 0)
CO M M O N / I t  GM / 1t ~(120)
C U M M O ~~/~4PL/ NP LMI I.~S
C O M M O N / N T P /  ~ T Y ~’ ( 120)
CQ M I10N / &LI SF , ~iU.~,U~~F, N PAR
C U M M 0 N / N Q ~~F /  N S $A ~~1, N T 1 P I p
D A T A  NP LM ’~4S/ 44/
D A T A  ‘ .S~s a . T / S 3 /
D A T A  ~TL PIP/8’4 /
, ) a T A  N~~A~~/1j/
D A T A  ~,a US1J~~F/9~~/
D A T A  (NUH$RF(j) , (STwUC ( 1 .1) .J’l.l 1) .I (iCI).NTYP (I) , I’ 1 .7)/

s 2 i4 1. •3~~,01 0. 5’4,oOO, ,000, .000, 90 ,000,

* .001 , 3b0 ,000. 8,000. .000. 90,000. .000, b , 1.

~~~, •3~~,000. 544,000, .000. .8,000, 8.000.
* .$.000. 8,000, .000. .000. 90.000. ,000. 1. 1’
*2ri 3’ I. b O O ,  ‘44 .85 0, .000, .60.650, .41.MuO .

* 1b 9 .0’30, 190.960, , no~ .90 .000, .000. .244.SbO. 3’ 1.
s2’~ ‘i’ 1.5~~0, ~ F .500, ,00 0, .88.bOO. .39 ,300.

* 168.500. 191.500, .0 00. •~~0,~~00, .000. 17.030. 3’ 1’
*2H 5. — 18,500 . 544,000, 4 ,280, .35,800, .17.900.
$ 155.900. 18 0.000, ,o~~n ..1o2 ,00fl. .9o ,000, .000. 3. 1.
s2~.4 ~

, •1~~,5o 0. 5’4 ,0 0 o ,  .44 ,2~~0. 17 , 90 0 .  SS ,R00 .
$ .0 0 0 ,  244 , 100 .  .000. 102 ,000. .90 ,00 0, .000. 3, 1.
S2P4 7, .83,000, 64 ,000, 

~~~~~~~ .000. 10 ,000.

* .000, 30,030. .000, — 12,000 . .000. .90,000 , 1. 1/
D A1A (NU M SR F (I ) .tST ~~UC (t ,J ) ,J$1 ,11) ,1 ~,(1) ,NTYPC1 ).I .8,15)/

$2~I i~, .~~~.0oo , 644 ,000, .18 .000, .000, 10,000.
• .00~

) , 30,03 0, .000. 12.000. .000. .90,000, 1~ 1.

* 2N 9. — 71 ,250 . 21 .620. .000 , .000. 25.000.

* .001, 360,000 . 10.000. .000. .000, .000. 4, 1~
*2~4 10 .  — 7 1 . 250. 2 1 . 6 20 .  .000 ,  .000,  10 ,000 .
* .001 , 360.000, ,000. .000. ,000, ,00 0, ~~
s2p ill , .9,900. 5’.olO . ~ ,u50 . ?b.b70 . ia.eio,
* .000. 16.100, .000, 78 .000. 90,000. .000. 3. 1.
*2~t 12 .  .9 ,900. 54 .010. .2,1.150, .7’4,bYO, .26.670 .
• 163.300, t Mo .U ’J0 , .000, •1M ,000~ 90 ,000, .000. 3’ 1.

•2p ’13 , 31 .510 . 5’4 ,oOo , 18 ,000,.198,b 1.10 ,.j144,500, —

* 17 4,900. 160 ,000, .000, .90 ,000. .90 ,000. .000, 3. 1’
s 2ii 14, 31 ,510 . 544,000, .18.000, 11a,SvO . 198 ,8440.

* .000. 5,100. .000. 90,000. .90,000, .000. 3. 1.
*2Ml b . —8 2. 990. S’4 .o 10, ~8 ,f l 0 O ,  .000 .  844 .3 4 4 0 ,
* .000. 27 ,010. .000. 90.000. 90,000, .000. 1. 1/
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D A T A  (~o UMse ~i.(I) .S T ~~L Jc (1 ,j .Ja1 ,1 1 ,I ~~~I ,NTyP (I) ,Islb,23)/
sl’16. .82,990. 54,010, .18,000,  .84 ,3440, .000.
* .000, 27.010. ,Oflfl . .90,000, 90.000, .000. 1. 1.
sl~.1 - 7 , —53,500. 7u ,noo, .11,720 . .000. 23,4440 .
• ,00u. 16.000, .000, .000. 90,000. ,000. 1’ 1~
*2-1 18. .53,4490, 89,990, .000. .8,000. 8,000.
* .40,900. .000, •0~~o, .000’ 443.800, .000. 1. 1.
*21019, .36 ,000. 53.200, 8,OuO , 15.000, 644,10 0,
* .001, 360.000, 8.750. .000, .54.950, .000, 5. 1.
s?N20 . •3~~,000. 53.200, .8,000, 15.000. 644,100.
• ,)01~ 360,000, 8,7S 0. .000. —54,950, .000, 5. 1.
*22 1. .50,370. 84,000, 11 ,080, .35,800, .5,570.
* 1’43,700 , 1- 80, 0 0 0 .  ,Or1-o ..102.000 , — 90,00u , ,OuO , 3. 1.
* EN522 .  .50 ,370. 84 ,000, .11 ,080, 5.570, 35,600.
• .~~0), 36,300. .000’ 102.000. •90,00o. .000. 3, 1.
•l s23. •8?,990. 98 ,300, .000, .8.000. 8.000.
* .Sa ,~~00 ,  ,UU0 , ,000, .000, 5,100. .000. 1. 1/
D A T A  SW~~(I ).(bT~~UC (I,J) .Jst,11)~~1~~(I) ,NT~VP (I) .1z244,31)/•2ii~~,.167 ,875, 95,725, 8,000. .000, 844,50 0.

* .001, 60,000, 10 .ooo. .000. qs,too, .000, 4, 1,

•2’125,.187 ,$1S, 95.725, .8,000, .000. 844 ,500.
* .0 01. 380,000, 10.0~~O . .000. 95 .100 . .000, 4, 1.
*j , -t?6 .  .83, 00 0. 644 .0 0 0 ,  18 ,00 0, •2~i .1.4 50.  .00 0,
$ .61,500, .000, ~~~~ •000, 5.100. .90,n~~0. 1. 1.
•2~i27. .8’.,OOfl , 844,000, .18.000, .000. 24,4450.
* .87,500, .000, .000. .000’ 5.100. 90,000, 1, 1.
*2’~28..167,33O, 105,675, .000, .8,000, 8,000.
* .000, 25.350, .ooo . .000. s,ioo . .000. 1. 1.
s2~i29,—2St.0u 0, 68.000, 18 ,000, .000. ‘41 .000.
$ .0 0 0,  83 , b~~0,  •f l f l~~. .000, .000, .90,000. IP 1,
•1M30,.25 1.000, 68.000. .j8,000, .441.000. .000’
* .000, 83 ,e70. .000. .000, .000, 90,000. 1. 1.
*2~~31..2S1 ,000, 95,675. 8,000. .000. 83,610’
* .001, 360 ,000, b ,8~~O . .000. 90 ,000, .000. 5. 1/
D A T A ( JP~lS44 F (L ).( ST44U C (j,J),Ja1 ,11) ,I~~(I ),N TV P( L ) ,T’32,39)/

s2,3d..25 1, 000, 95,~~75, .8,000, .000, 83,870.
* .001, 360.000. 8,8~~fl. .000, 90 ,000. ,000, 5. 1.
.2i35..20n ,000, 105 ,675 , .000. .8,000, 8.000.
* .0 0 0 ,  32, 610, ,000, .000. .00 0, .000 , 1, 1.
*2r.3’4..586,17O, 68,000, ,500,.335,250,.j00,500,

* 173 .020 , 180 .01)0, .000, 90 .000. 90 ,000, ‘3.000. 3. 1.
,2 435..586 ,17 0, 88 ,000. .,500..335,250..100,S00,
$ 180 .00 0, 188.980, •00fl~ 90 ,000, .90.000, ‘3,000. 3~
*2M3o ,.5 9#,,000, 89.203, ,000..3447,830..1 10 ,330 ,

* 177.0440 , 182,980, .000. 90.000. 180,000. .8,980. 3. 1.
*2M37,.197 ,000, 95,ooo. 18 .000, .000, 17,200.
* .001. 360.000, 3,000. .000. .90.000, .000. 5’ 1.
•2p 38,.t Ql,000, 95 ,000, .18 .000, .000. 17 ,200’

* .001. 360,000, 3.000. .000. .90,000, .000. S~ 1,
$2#39,.197.000, 7o,800, 18,000. .000, 17.200.
$ .001. 360.000, 3.000. .000. •90,000, .000. 5. 1/
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DAT A (N U M $ê4 ~. c1),(sT~ uc (t ,J),Ja1 ,11) ,Ic.(I) ,NTyP( I) .I.44u.4l)/
s2s’40,.197,000, 78,AOo , .t8,000, .000. 17.200,

* .001, 360.000. 3.000’ .000. —90,000. .000. ~. 1.
*2~i44t,.4485,b70. 68,000, .000, .000, 200,000,

* .001. 360 .ooo , 5,oon. .000’ 90.000, ,000. 4~ 1’
*2)i L& 2 , .Ub5. 670 ,  68 ,000. ,000. .000, 180 .000 ,

• .001. 3e~0,O 00, 5,oon . .000. .90 ,000, ,000. 6. 1’

•2M443,.4485.670. 88,000, .000, .5.750. 5,750,
* .000, 13,100, ,Ooo, .000. 90,000. .000. 1. 1.
•2M~4i4..597,470, 183.800, .000, 50,44 0 0, 128,800.
• 37,000, 51.000, .000. ,000. ,000. .90,000. 3’ 1.
*244445,.520,h70, 1t9 ,~~S0, ,000, .000. 14.750.
* .001, 360,000. 1,0001 ,000. .000, .90,000. 44, 1.
•2p4’48..520.870, 119 .aS O, 144,750, .44,825, ‘4,625.

* .52.500. 52,500, .000’ .000, .445.000, .90,000. 1. 1,
*2p 1 447 ,.397 ,Out1-, 56.330. .000. .441 .330 , 441 ,330,

* .21,400, .000, .000. .000. ,000, .000. 1. 1/
D A T A  ( N L J M S R F ( L )  .CSfl?UC (t,J),J31,1 1)’Ice (fl ,P-JTVP(L).1148,544)/

*?~i~’8,.2S1,o00, 2 7 , 0 0 0 ,  .000, 18.000, 18 ,000.

* .OOu, 168,000, .000. .000. .00 0. .000, 1. 1.
•2M 449,.117 .u0 0. 21.000. 10 .000. .34.40 0, .000.

* 171.0440, 180,000, .000. 90.000, 90,000, .000. 3. 1.
*2P,50,.1l7,~4fl fl. 27,oflo, .10.000, .000, 14.4400,
* .00u. 8,980, .000. .90,000. 90.000. .000. 3, 1.
•liSl, .63, 000 .  21.000, ,000, .10.000, 10.000,

* .000, 5,380, •o n o ,  •nuo . 9u.000, ,000. 1, 1.
s?.452,.1 17,4400, 27,000, .000, .10.000. 10.000.
* .000, 344.810, .000. .000, 8,980, .000, 1. 1.
•2i-s51,.200 ,000 ,  121,350, ,000, .000, 25,210.

* .001, %60 .000, 1,000. .000. .000. .000, 4, 1.
.2M54,.2oo .000, 152,820, .000. ‘13.000, 13 .000.
*.1644.-j 0o, 264,000, , 0 0 0 ,  4 5 ,0 0 0 ,  .000 ,  ,00 0 .  1. 1/
0*7* (N~jM5~4&(I),(ST~4UC (I,J),J*1,1 1).1t(I),NTYP(I),1155,b1)/
•2M55,.382.2 80, 56,330, ,000 . —1 44 .72 0, .000,
• 109.800. 250,400, ,fl)n. .90,000. .000. .000. 3. 1.
s2’-s58..2)S,720. 58,690. .000. .b1, 9 ’40 , 61 .940,
• .000. .30.300. .000. .000. •144,000. .000. 1’ 1’
*2MS7..21~,,7?fl, 58,690, ,000, .61.940, 61.940,
* .000 .  31, 000. .00 0 .  .000. .7,000. .000. 1. 1,
*2I15M..1~~

,.t20. 68,070, 61 ,940, .000. 5.000.
* .001. 360,000, .00 0’ ,000. .000. .90 ,000. 2. 1.
•2h59,.1 b6.120, 68,070, .61,940, .000, 5,000.
• . 00 1 .  360 .000. .000. .000. .000, 90,000. 2. 1.
•2M60..2 15. 7?0. 58,o90, 61,940. .000. 30,500 ,
• 95,000 , 113 .000. .00 0, .000. .000. .90,000, 2. 1.
•1.61,.21c ,120, 58,690, .61,940. .000.  30.500.
* 67 ,000. 85,000. .000. .000’ .000. 90,000. 2. 1/
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D ATA (NUM Sk F Cl ) .(STRLJC (I.J) .JS1.1l).I (iC I) ,~~1YP(I) ,I$62.b8)/

;2~462. .t83 ,130, 105,675. .000, .8,850, 9,450,

* .001, 360.000. 13,100’ .000. .34 ,000, .000, £4~ 1,

*2 H63. .193,3Sfl, 120.800 . .000, .000. 8,850.
• .001, 380,000. Sb ,Ooo ’ .000. 14 6,000. .000, 5. 1.
*214b4 ,.193 ,350, 120 .800, .000. .13.100. 13.100 ,
* .000, 8,880. ,000’ .000. 56.000. ,000, 1. ii
*2H85..193,350, 120,800. 11 ,100, .000, 18 ,000,

* .00 0. 34,000, .000’ .000. .000, .90,000. .3. 1.
$2rs6b,.193, 350, 120 ,800, .13,100, .18 .000. .000.
* 1 446,000 , 180 .000, .000’ .000, .000. 90,0U0 . 3. 1.
*2 ’467,.295, b 00, 68,000, .000, —5 4.500, .000,

* 118 .063, 136. 8 18, .ooo , 144 .832. .000, .15 ,8444. .3, 1.
*2P46 8,.295 ,600, 68 ,000, .000, .000, 54.500.

* 4 3 . 1 2 4 .  61.~~S7. .000’ .14.832. .000. 75.6444. 3’ 1/
O A 1 A  CN UM S ’~f (I) ,C ~~1RU C (T ,J ) ,J ~~1 ,11) ,I0(I) ,N TVP (I),II89 ,744)/

*2.69, 14-3,350 , 120 ,800. jl ,lu O, — 54 ,50 0. .000.
* t 1 $ .06 , 138. 8 16. ,0t1-0 ..1b5.1b 8 , ,000, 75.644, .3’ 1’
*2H7u ..193,350. 120,800, .13 ,100. .000. 544,SuO ,

* 443,124. bl, 93?’ ,ooo, 165 ,168. .000. .75,6444, 3’ 1’
*21i71 ,.1 93,350 , 110,800 , 13 .100, .52.800, .000,
* 135 ,000 , 180.000, .000. 180,000. .000, 90 ,000. 3. 1~
•2~l72 ,.1 93,35O , 120 ,600. .33 .100. .52.800, .000,
$ 18 0 , 0 0 0 ,  225 , 000. .000’ .000. .000. 90 ,000. .3. 1.
*2’173..187,72 0, 120 ,800. .000. .000, 144.000.
* .001, 360,000. .000. .000, .000. ,OoO . 2, 1.
*2,11-4,.205,720, 120 ,800, .000. .14,000. 14 .000.

* .000, 18.000. .000, .000. .000. .000. 1. 1/
DATA (NU M S I ~F (I ) .(ST~~J C C 1 ,J ) ,Jaj, 11) .I~..(I) ,NTyP (I ) ,1a75.81 )/

*2P175,.245,720, 120 ,800, .000. .40,000, .000.
* 180.700, 199,300. ,Ono . 90,000. .000, .000. 1. 1’
*2P176,.200,000, 127.350, .000. .000, 10.650.
$ .001. 3~~0, U 0 0 ,  .000. ,000. .000, .000, 2. 1.
*2~i77..200,0(l0, 152,82 0. .000, 25,270. 32.000.
$ .001, 360.000. 22,750. .000. 180 .000 , .000. 5. 1.
*2si7b,.25%,000. 88,0 00, 8,000, .000. 83, 610.
* .001. 360.000 , 10.0 00. .000. 90,000, .000. 44. 1.
*2”79..251,0 00, 68.000, .8,000, .000, 83,610,
* .001, 360,000, 1 0,000. ,000. 90 ,000, .000, 44. 1.
•2i.i8O..251,000, 68,000, 8,000. .001. 180,0 00,

* .00 1.  360.000, 10 ,O0 Q. .000. .000. .00 0. 6. 1.

*2i81..25t,000, b~~.n0o. .8,000. .001 . 180 ,000.
* .001, 36 0.OU O ’  10 .000’ .000, .000, ~~~~~ 8. 1/
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DAT A (~4UM s~ F (I) .(8TwuC (1,J) ,Ji1 ,11).L (i (1~ ,NT YP (I),1s82 ,891/

*2I182,.323,800. 85,900, .000, 38,400, 58,900.

* .001, 380.000. 15,5io. .000. 90.000, .000. 5. 1.
*2s85,.285,U00, 85.900, .000. .000. 10.650,
$ .001. 380.000, .000, ,000~ .90.000. .000. 2. 1.
*2684..28~~,530, 85.900, .000, .000. 4.100,
* ,001. 360.000. S 0L3, .000, .79 .000, .000, 4. 1.
*2~$85,.283,33o. 85,900. .000, .000, g.023,

* .001, 360,000. 4.100. .000, .79,000, .000, 2’ 1,
s2686,.264 .900. 85,900, .000, .000, 18.350.
* .001, 3~~0.000. .oon . .000. .90.003. .000. 2. 1.
*2687,.263.4400. 85,900, .100, .000. 51.000.
* .001. 380.000. 16,350. 5,250. 90,000, ,000. 4. 1.
*2l88.—263.~Jo 0, $5,900, ..100 ,  .000 .  51,000.
* .001. 360.000, 18,350. .5,250. 90,000. .000. 14, j~~
*1h89,.212,700, 85,900, 4.15 0, .000, 16.350.
* .001, 380,000, ,000. 5.250’ 90,000, .000. ~~ ‘ 1/
DATA (r4uMsRF(J ). (STRUCCI,J),J~~1,11).I (~(l) ,tJTYP (I),T~~90.95)/a2 ,. 190,.2 1?. 700 ,  85 ,900 ,  .4 ,750 ,  .000. 16 ,350.

* .00 1, 3a0.000. ,000. — 5 . 250 ’ 90 ,0 0 0 .  ,000 .  2 ’
*lp,91,.596,000. 68,00u, ,000 , . 3445. 000, . 110,330 ,
* 171,000. 163. 000 ,  .0 0 0’  9 0 , 0 0 0 .  .000. .000. 3. 1.
*2#9 2 , . 1b7 .330,  95.675, 18 .000, 1000. 59.100,

* .0 0 0 .  27,625. ,f l f l f l i  9 0 .0 0 0 ,  9 0 , 0 0 0 ,  .6.8 20 . 1. 1,
$2’~Q3..1b7 ,33 0, 95,olS, 38 ,0 00 ,  .59 , 100,  .000 .
* ,000. 27,815, .000, .90,flU0~ 90,000, 6,820. 1’ 1.
*2~ 94,.1R6,120, 60,070, .000, .61.9440. 81,940,

* .001, 380.000. 3,75, .000’ .000, 90,000. ‘4. 1.
*2#95. .83,000~ 32,oOO. .000, .18,000, 18 ,000,

* ,oO i . 5,000. ,000. .000. 90,000, .000. 1. 1/
E N D
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5 PROGRAM A I11G (OUTPUT )
6 PRINT,’. AH -I G FLIGHT /TURB IN MODEL OPERATING CONDITIONS *
1 0*C UPDATED 8/8/73 10 INCLUDE PHILLIPS INTEPOLAT I ON AND ROTOR —

20 INTEGER TH ROST~ HELOGW -

25 INTEGER WT .TABLE
30*C THROST = THROTTLE SETTING” (INTERGER)
40*C I = CRUSE
50*C 2 = INTERMED IATE CRUSE
60*C 3 = MAXIMUM SPEED -

65*C 4 = MAXIMUN INDURANCE
70 T HKOST = 1
75*C HEL OGW = HELICOPTER GROSS WEIGHT , LBS (INTERGER)
50*C VALUES = 6000,6500,7000,7500,8000.8500.9000,9500
55 HELBGW 8000
90*C A = ALTITUDES FEET (REAL)
100 A 2000.
I10*C TEMP = AMBIENT AIR TEMPERATURE , DEG CENTIGRADE (REAL )
120 TEMP I5.
130 DIMENSION HEIGHIC 13)
160 DIMENSION V2T4C13),V2 14 (12) ,V3T4 (1I),V 414C10),V5 14 (9),V6 14C8),
170+ALT (4)
180 DIMENSION Q 1T l (  II),0211 (10),0311C9).04T1 (8).Q5TI(7),06T1 (6).
190+0711( 5) , 081 l( 4)
200 DIMENSI ON 01T2 C11 ) ,02T2 ( 10) ,Q 3T2 (9) ,0412 (5) .05T2 (7) , 06 12 (6) ,
210+07121 5 )  , 05T2( 4 )
220 DIMENSION QIT3CII),Q2T3 (10).Q3T3C9),04T3 (8),QST3 (7) ,Q6T3 (6),
230+Q7T3(S),0813 (4)
240 DIMENSION 01141131,0214112)
242 DIMENSION Q314 (1I),0414C10),Q514 (9),0614(8),
250+07T4(8)a08T4 (7)
260 DIMENSION V IT I (  1I),V2T 1(10),V3T 1(9)~ V4T1 (8).VST1(7),V 6Tl (6)~270.V7T IC 5) , V 8 T I C  4)
250 DIMENSION V112 (Il),V2T2 (10),V312 (9),V4T2 (8),VST2 (7) .V6T2(6),
290+ V 7 T2C 5) , V812( 4)
300 DIMENSION VIT3ClI) ,V2T3 (l0).0313 (9).V413 (5).V513 (7).V 613 (6),
310+ V7T3 (  5) V ST3 (  4) a
3 2 0+V 7T 4 (8 ) ,V 8 T 4 (7 )
330 DIMENSION OA TO (3 ) ,0A 14 (3 ) , OATB (3 ) .OATI 2 (3 )
340 DIMENSION GW (3)
350 DIMENSION VEL (10) ,PITCH (10)
360 DIMENSION S0(5 ,W ICS).W2 (5),W3 (5).W4(5).W5 (5)
370 DIMENSION U1 (5),U2 (5).U315),U4C5).U5 (5)
330 DIMENSION W 915) .U9 (5)
390 DIMENSION Fl (S )
400 DIMENSION AO (5),TO (5).D1(5)
4 10  DIMENSION T 2 C 9 ) 9 C l ( 9 ) . C 2 C 9 ) ~~C3(9 )
420 DIMENSI ON Rl (6),R2 (6)
430 REAL L I C  5)
440 HEAL MI,M2,L.
450 DATA (VEL (I4),I4 1, 10)10., 10..2O.~~30.~~4O..50..60..70.,80.s9O./
460 DATA (PITCH(14),14 1, 10)/.45, .20, .25, .90, 1.7, 2.5, 3.7, 5.05,
470+-6.35,-8./
450 DATA (A L T ( 1 5) , 1 5’ I ,4 ) /0 . ,4 0 0 0 .,8 0 0 0. ,  12000.1
490 DATA (G W(16) ,16 =1,3 )/ 5 000 . ,7 0 0 0. , 9000 . /
500 DATA (OATO(17) ,17=1 ,3)/—40..l0. ,50./

B—2

UNCLASSIFIED 

-
~~~~~~~~~~~~~~~~~~~~~~~

--
~~~~~~~~~~~~



-

UNCLASSIFIED

MTURB -- PAGE 2 08.53.06 73/05/23

510 DATA (0AT4(I5),I8=1,3)/-40.~~l0.,50./
520 DATA (OATBCI9).19=l ,31/-40. ,10.,50./
530 DATA (OATI2(I10).I10=l.3)/—4 0. ,I0. ,20./
540 DATA (S0(II),II=1,S)/200.,400..600.,800..I000./
550 DATA (Wl(II) .I1=1.5 ~ /6.83,8.4S,9.5~,lO .35,lI .O5/
560 DATA (W2111),I1=1.5)/6.J0,7.55 .8.55.9.30,9.99/ -

570 DATA (W3 (Il) ,Il=1.5 /5.717.O,7.9,8.7,9.4/
580 DATA (W4 (1I),II=1,5)/ 4.9,6.0,6.75.7.40,7.80/
590 DATA (W5111),II=I,5)/4.3,5.3,6.0,6.5 ,6.7/
600 DATA (UI(I2),12=1,5)/263 .,373 ., 470.,560..640./
610 DATA (02 (12), I2=1.5)/243.,350.,440..520..603./
620 DATA (U3C12), 12=1 ,5)/21 5.,310..395.,480.,S7O ./
630 DATA (U4(12),12=l,5) /191 .,233.,365..453..560./
640 DATA (U5(I2), I2=1 ,5)/I75 .~~260.,345.,445.,54S./
650 DATA (F1 (I3 ,13=l,5)/29.,50.,67.,52.,96./
660 DATA (A0(I4 ,I4=1.5~ /~~.,5OO0.,1O Q00.,ISQ00.,20OO0./
670 DATA (T0 (14),1 4=l, 5 /S19.,50 ! .,483.,465.,447./
650 DATA (D1(I4),1 4=1,5)/ .00233 , .00205, .001755, .001493..001268 1 /
690 DATA (L1 (Z 4),I4=1,5~ /).0O0,.832..688,.564..460/
700 DATA (12 (15), 15a1 ,9)/420.,440., 460., 430..500. ,520 .a  540.,  560.,  580./
710 DATA (C1 (I5),IS=I.91/.355,.2 90..22~ ,145,.07 ,-.005,-.07,- .135 ,- . 1 9/
720 DATA (C2(I5),I5=l,9)/. 44,.35,.26,.17,.08.— .01,-.09.-. 16, — .23/
730 DATA (C3(15),I5=1, 9)/73.,57.,41.,26., 13.,—l ..-13 ..—24.a —33./
740 DAT A (R1(16),16 ),6)/400.s800.. 1200.,1600.,2000.,2400./
750 DATA (R2 (I6),16=l,6)/1385 .,1464..1550.,1647.,1763.s1920./
760 DATA G/32.2/
770 DATA H/.24/
750 DAT A E/71B ./
790 DA rA(HEIGHT(Kl 1 .1(1=1. 13)/0..2000..-4000.,6000.,8000., 10000..
800+12000.s)4000.a16000..I8000.,20000 ..22000.,24000. /
810 DATA (0514 (P(1) ,Kl=1,9)/39 .O , 15.5,18.6,18.7,19.0, I9.5~ 2I.2,23.5,
820+21.4/
830 DATA (06T41K 1 ),K1 1,8)/19.9, 19.5,19.8,20.2.21.0,22.4.24.8,25.7/
840 DATA (07T4(K )),lcl=t,$)/20 .9,21 .0.21.3,22.),23.5,26.0.29.3,35.9/
850 DATA (08T4 (KI ),R1 1.7)/22.1,22.5,23.2,24.6.27.0,30.8,36.7/
860 DATA (0%T20 (1).K1=), 11)/44.0.4) .6,40.3,38.7,36.2,33.9,
870+32.7,31.4,30.0.29.2.27 .4/
880 DATA( V2T2 (K)),K1=1 ,jQ)/157.,)52 .,)45.,144.,135., 132..
890+127.s 122 .,1I4.. 106.1
900 DATA (02T2 (K1),K1=1 , 10)144. 1.4l.1~~40.5,35.9.36.,34.4,
910+33.0~32.3.31 • 1.3 0. 8 /

920 DATA (V 312 (K1).Kl=%,9)/156 ., 152.,1 48.,143.,137.,132.,124.,
930+117 ., 1I0./
940 DATA (0312(KU,K1=I.9)/44. 1,41.9,40.6,39.2, 37.0, 35.5, 34.0.32.9.
950+33.2/
960 DATA (V 4T2 .KU.Kl=1,81/156 ., 152.,147.,14).,135.,129.,12).,113./
970 DATA( 04T2CP( 1 ) ,K1=I ,8)/ 44.2,43.0,40.9,38.6,37.2,36.5,35.4,35.6/
980 DATA(V5 12(K1) ,Kt=1.7)/155 .. I51..145..140.,132.,124.,1%7./
990 DATA (05T2 (KI),l<I=1,7)/44.3 ,43 .1,41.I ,39 .8,38.2 ,37.1,37 .4/
1000 D A T A (V 6 T 2 C K I ) , l < J = 1 , 6 ) / 15 4 . ,  148. .  144. ,  137.,  129 .a12 1  ./
1 010 DATA (Q612(KI ),I<1=1,6)/44.3,42.2.42.2,40.8,39.6.39.9/
1020 DA iACV 7T2 (Kl )~~K 1 1 ,5)/l52 .e 147.. 140., 134., 125.1
1030 DATA (07T2 (K1),g1=l ,5)/44.4 , 43.4 ,  42.2,42.  1 ,4 1  .7/
1040 DATA (V812 ( KI  ) , K I z 1 ,4 ) / 1 50 . ,  145.,  137.. 130.1
1050 DA TACQ ST2 (KI ).PCl=1,4)/44.5.44.3.43.4.44.3/
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1060 DATACV IT4 (K 1) .K1 1, 13)/55.,55..55..55.,55.,56..56..56..55.. 55.,
107 0+ 54 . , 52.. 48 .1
1080 DA TAC QIT4 (K1),K1 1,13)/16.3,15.8,15.3,14.9,14.5.14.2,14.0, 14.0,
1090+ 14. 1. 14. 5. 15. 4. *7. 0, 39 .7/
1100 DATA (V2T4 (Kl),~< I=1. l2)/57 .,57..57..58.,58..58..58.,57..56..~~5..
1 110+53.. 49./
*120 DATAC Q2T4(K1) .K1=1.121/16.9.16 .4.16 .0,I5.6.15.3.1S.1.1S. I , 15.3.
1130+15.9 .16.9. 38.8.21.9/
1140 DATACV3T4 (KI).Kl .l.1 I)/59.,60..60..60..60..60.,59..58..57..55..
1150+51 .1
1160 DATA (Q3T4(K1),K1=l ,1I)/17 .5. 17.1.16.7.16.5.16.3 .16.3a 16.6. 17.2,
1170+15.4,20.5.24.0/
1*80 DATA (V414(K1 ) ,X1= I. I0)/62..62.,62..62..62..61..60..59.,56..52./
1)90 DATA (04T4(K1).K1 1.IO)/)8.3. 17.9.17.6,17.4.17 .5a17.8.-15 .5. 19.8.
1200+22.1.25.8/
1210 DATA (VST 4(K1 ).KI=1,9)/64.,64..64.,64.,63.,62..60.,58.,54./
1220 DATA (V6T4(K1),KI=1.8)/66.,66.,66..65..64..62..59.,56./
3230 DA TA (V7T 4 (K1) .K1 1,S)/67.,67.,67.,66..64..61..57.,52./
1240 DATA (V8T4(K1 ),K1 1,7)/69.,68.,67..66.,63.,60.,54./
1250 DATA (V ITI (K1 ) .K1 1, 11)/153. . *46., 141.. 136.. 129.. 123.. 119. , 114..
1260+ 108.. 103..97./
1270 DATA (QIT I (K1 ),K 1 1.I 1)/41.1,37.3.35.2,33.l.30.4.28.0.26.9.25.9.
1280+24 • 6.24 • 5,24 • S /
3290 DATA CV2T I (Kl ) .K1 1. IC)/153 ., 146..141.. 135.. 129.. 12., 117., 113..
1300+ 106. .99.1
13*0 DATA (02T1 (K1).Kl=l. 10)/41 .2.37.4.35.4.33.3.30.7.28.4,27.3,27.0,
1320+26.3.26.9/
1330 DATA(V 3T I( K3) , K I=1 .9)/ 153 . ,145 . ,140.,134 . ,  127..122. .115..
1340+ 1 08.. 103./
1350 DATA( 03T1(K1) ,K1=1 ,9)/41.2,37.6,35.6,33.6,31. 1.30.0.26.5.27.9.
1360+29.5/
*370 DATA(V4TI(K1).XI=I ,8)/152 ..147. . 139 ..131 ..125 .. 121..113 .. 108 .1
*380 DATA(0 4T1(K1) .K1= 1 ,8)/ 41 .4.39.3,35.8,32.5.31.5.33.3.30.6.32.3/
1390 DA TA (V STI (K 1) ,K1=l ,7)/15l. ,1 46., 137 ..131..124 .fl 16..)) 1.1
1400 DA TA(05T1(K1) .Kl=1.7)/41.5.39.5,36.0,34.3,32.8,32. 1.34.0/
3410 DATA (V6T 1 (KI).K1=I ,6)/150 ., 14).. 1 38., 329., 121. ,) 16.1
1420 DATA (Q6TI (X)) .lC1 1.6)/41 .5,37.9.37.9,35.7,34.9,36.9/
3430 DA TA (V7T I(X1) ,Kl=1 ,5)/148. ,1 42., 134..127..120./
1440 DATA (Q7T)(K1 ).K1=1.5)/41 .6.39.9,37.9.37.9,38.6/
1450 DATA (V 8TI(KI) .KI=1.4)/146. . 141.. *32.. 126.1
1460 DATA (Q8T1 (K1) .X1 I.4)/41.1~.4l.S,39.9,41.7/
3470 DATA (V IT2(K 1) ,K I=1 ,I1 )/157 ., )52.,1 49..145., 139..
1480+134. . *29.. 324. • *38. , 111.. 101 .1
3490 DATA (V IT3CI<l ).K1=l.l 1)/1 6 1., 159 . .156 . .153 . .149 . .144 . , 139 .,
1500.134., 127., 120., 106.1
1510 DA T A ( 0 1 13 ( K 1 ) , l ( 1 = 1, l I ) / 4 7 .5 ,4 7 . 5 , 47 . 5 .4 7 . I .4 5 .2 . 43 . 3 ,4 1 .4 ,
1520+39.5.37.6.35.4,30.4/
1530 DATA (V2T3 K1) . lq =1,  10 ) / 1 6 1 . . 1 59 . ,  156 . ,  35 3 . ,  1 4 5 . .1 43 . . - 138 . .
1540+130. ,  *23 ..  113 . /
*550 D A T A C Q 2 T 3 ( K 1 ) , K I . 3 ,  1 0) / 4  . S .4 7 .5 . 47 . 6 .4 7 . 1 . 45 .3 . 43 .4.
*560+41.  4. 39. 5. 37 • 5. 35. 6/
3570 DATACV3T3 KI ) , )< l . l .9 / 16 0. .  * 5 8 . ,  155.,  * 52 . ,  147 . .
* 580+ 141.  , *34 . .  326. .  3 * 6  .1
1590 DA T A ( 9 3 T 3 ( 3 ( 3 ) , K l ’ l , 9 ) / 4 7 . 5 . 47 . 5 ,  4 7 .5 . 47 .2 ,  4 5 .3 .4 3 . 3.
1600+43. 4. 39. 5, 37 • 5/
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1610 DATA(V4T 3 (K1),K1=1.8)/160.,157., 154..l5l.,145.. 137..129. .119./
1620 DATA (0413 (Kl).K1 1,8)/47.5,47.5,47.6,47. 1,45.3,43.3.41.4,39.5/
1630 DATA (V ST3(K1),3<1=1,7)/159.,156.,153. .148. ,141 ..133 ., 122.1
1640 DATA(0513 (K1),l<1=1,7)/47 .6,47.6,47.6,47.1,45.3,43.3,41 .4/
1650 DATACV6T3 (KI) .K1=1.6)/157 .. l54.,15-*..145.,J36..12(~./
1660 DATA (06T31K1 ).Kl=1,6)/47.5,47.5,47.5.47.2,45.3,43.3/
1670 DATA (V7 13(K1) ,K1=1.5)/156. . 152., 147.. 140., 130.1
1680 DATA IO7I3(gl ),K1=l.5)/ 47.6.47.6,47.6.47. 1,45.3/
1690 DATA (VST3 (K1),K1=1,4)/154. ,149 .,342. ,334 ./
1700 DATA(08I3 (K1 ),l<l I,4)/47.5.47.5,47.5.47.2/
*701 DATA P1/3.1415926535/
1702 DATA DTR/0.0174532925/
1703 DATA CHORD/2.25/
*704 DATA BLADES/2./
1705 DATA RADIUS/22 ./
*706 DATA ROTSPD/5 .4/
1707 DATA DRAG/0.0083/
1708 DATA PWREFF/0.85/
1709 DATA TILT/0.0/
1710 1 = 15. — 2.*A/1 000.
*720 D TEMP-T
3730 B=- (D +25. )*D*(D- 10. )* (D—30. )*(D-40. )/15./40./50./70./80.
1740 B=B*3.2857 1
1750 B=B +(D+40. )*D* (D-I0. *CD-30 . )*(D—40.)/15./25./35./55./65.*2.
17 60 B=B- (D+40.)*(D+25.)*D*CD—30.)* (D-40.)/50./35./JO ./20./30.
3770 B B+ (D#40.)*(D+25.)*D*(D-10.)*(D—40 .)/ s0./55./30./20./10.’.2.71429
3780 DELP B-(D+40.)*(D+25• )*D*(D- 10.)*(D-30.)/S0./65./40./30./1Q.*3.571
1790 A = A + 1000.*DELP
1800 1 = TEMP*9./5.+492.
1830 WI 1 + CHELOGW - 6000) /500
1820 TABLE = CTHReST -1 )*8 + WT ,
1830 60 10 (1a2 ,3 .4.5.6,7 ,3,9.I0.11,12 .13 ,14.15.16.17,18,19,20,
3840+21, 22, 23. 24. 25.26. 27, 28. 29, 30. 3* , 32) , TABLE
1850 1 CALL CON FRA (1l.HE IGHT.V IT I.A ,V)
1860 CALL CONFRA (11,HE IGHT ,01T1.A .0)
1870 GO 10 199
1880 2 CALL CONFRA ( 1 0,HEIGHT .V2T1.A .V )
*890 CALL CØNFRA (I0.HEIGHT ,0211.A ,Q)
1900 GO TO 199
3 910 3 CALL CONFRA ( 9.HEIGHT .V3T I,A ,V )
3 920 CALL CONFRA( 9.HEIGHT.03T1.A .Q)
1930 60 10 1 99
1940 4 CALL CONFRA ( 8.HEIGHT .V 4TI.A .V )
1950 CALL CONFRA (8.HEIGHT .Q411.A .Q)
1960 GO 10 199
3970 5 CALL CONFRA( 7 .HEIGHT ,V5 TI.A .V )
3980 CALL CONFRAC7 ,HEIGHT ,0511.A .Q )
1990 GO 10 199
2000 6 CALL CON FRA( 6.HEIGHT .V6T I.A .V )
2010 CALL CONFRA( 6.HEIGI4F.Q6TI ,A 0)
2020 GO 10 399
2030 7 CALL CON FRAC 5.HEIGHT.V7T I.A .V )
2040 CALL CONFRA( 5 ,HEIGHT ,07T1.A ,Q)
2050 60 10 199
2060 8 CALL CON FRAC 4.HEIGHT .VSTI.A ,V )
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2070 CALL CONFRAC 4,HEIGHT.Q811.AaQ)
2080 60 10 199
2090 9 CALL C0NFRA (11,HE IGHT .V 1T2 .A .~i)
2100 CALL CONFRA (l1.HEIGHT ,Q112 .A .Q)
2110 60 10 199
2120 10 CALL CONFRA ( 1 0.HEIGHT,V2T2 ,A ,V ,
2330 CALL CONFRA (l0.HELGHT .0212 .A.Q)
2340 GO 10 1 99
2150 1 1 CALL CONFRA ( 9.HEIGHI.V312,A .V)
2160 CALL CON FRAC 9.HEIGHT ,Q312.A ,Q)
2170 60 10 199
2150 12 CALL CONFRA( 8,HEIGHT.V 412,A .V)
2190 CALL CONFRA ( 8.HEIGHT,0412,A ,Q)
2200 60 10 199
2210 13 CALL CONF RAC 7.HEIGHT .V5T2 .A .V)
2220 CALL CON FRAC7 ,HE IGHT ,Q512,A .0)
2230 GO TO 199
2240 34 CALL CONFRA( 6,HEIGHT .V6T2 A.V )
2250 CALL CONFRA ( 6,HEIGHT,06T2.A .Q)
2260 60 10 199
2270 15 CALL CON FRA C 5 ,HEIGHT ,V712 ,A ,V )
2280 CALL CON FRAC 5 .HEIGHT ,07T2 ,AiO)
2290 60 10 199
2300 16 CALL CONFRA( 4.HEIG I41.VST2,A .V )
2310 CALL CONFRA ( 4,HEIGHT.08T2.A.Q)
2320 GO 10 199
2330 17 CALL CONFHAC I1.HE IGHT .V IT3.A .V )
2340 CALL CONFRAC I 1 HEIGHT.01T3.A,0)
2350 60 10 199
2360 18 CAL L CONFRA ( l0.HEIGHT.V213.A .V )
2370 CALL CONFRAC l0.HEIGHT,02T3 ,A ,Q)
2380 GO 10 199
2390 19 CALL CONFRA( 9,HEIGHT ,V313,A .V)
2400 CALL CONFRA( 9.HEIGHT .03T3.A .0)
2410 GO 10 199
2420 20 CALL CONFRAC 8.HEIGHT,V413 ,A .V )
2430 CALL CONFRA (8.HEIGHT,Q4T3 .A .O)
2440 GO TO 199
2450 23 CALL CON FRAC 7,HEIG IIT,V513 ,A .V)
2460 CALL CONFRA (7.HEIGHT ,QST3 .A .O)
2470 GO TO 199
2480 22 CALL CONFRA ( 6.HEIGHT .V6T3 ,A ,V)
2490 CALL CON FRAC 6,HEIGHT.96T3,A ,Q)
2500 60 TO 199
2510 23 CALL CON FRA C 5 ,HEIGHT ,V7T3 .A ,V)
2520 CALL CONFRA ( 5.HEIGHT.Q713,A,Q)
2530 GO 10 *99
2540 24 CALL CONFRAC 4.HEIG4I.V8I3~ A ,V)
2550 CALL CO NERAC 4,HEIGHT ,Q813 .A ,Q)
2560 60 10 199
2570 25 CALL CONFRAC 13.HEIGHT.V114.A .V)
2580 CALL CONFRA ( 13 ,HEIGHT ,QIT4 .A ,Q)
2590 60 TO 399
2600 26 CALL CONFRA (12 .KEIGHT .V2T 4 ,A ,V)
26)0 CALL CONFRA( 12,HEIGH T.02T4.A ,0)
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2620 60 10 199
2630 27 CALL CONFRA (11.HEIGHT,V3T4 ,A,V)
2640 CALL CONFRA( 1 1.HEIGHT,0314.A,0)
2650 60 10 199
2660 28 CALL CONFRA( 1 0,HEIGHT .V414.A .V)
2670 CALL CONFRACIO.HEIGI4 T .Q4T4.A.0)
2680 GO 10 199
2690 29 CALL CONFRA (9,HEIGHT .V5T4.A .V)
2700 CALL CONFRAX 9 .HEIGHT ,05T4.A,0)
2710 GO 10 199
2720 30 CALL CONFRA (8.HEIGHT ,V6 14.A .V)
2730 CALL CONFRACS ,HEIGHT ,061 4,A.0)
2740 GO 10 199
2750 31 CALL CONFRA (8.HEIGHT .V714 ,A .V)
2760 CALL CONFRA (8.HEIGHT .0714,A .0)
2770 60 10 199
2780 32 CALL CONFRA (7 ,HEIG)4T,VST4.A .V )
2790 CALL CONFRA(7 .HEIGHI.08T4.A .Q)
2800 199 CONTINUE
2830 A = A - 1000.*DELP
2820 OTP = 0
2830 TC 5./9.’.(T-492.)
2840 S=23 .l*OTP
2850 CALL CON FRAC 10.VEL .PITCH.V .BETA)
2860 ALPHA = (BETA - TILT)*DTR
2870 VO V*1 .61
2880 HEL = HELOGW
2882 CALL CONFRA (5 .A0.T0 .A ,T1)
2884 CALL CONFRA (5.A0 ,Dl.A ,D)
2886 CALL CONFRA (5.A0.L1.A .L)
2890 SIGMAE = CHORD*BLADES/ (PI*RADIUS)
2892 SPDRTO = V0 *COS(ALPHA)/(2.*PI*ROTSPD*RADIUS)
2894 PWREO = PI**4*D*R0TSPD**3*3~AD IUS **5*DRAG
2896 PWREQ = PWRED *SIGMAE* (1.+SPDRTO**2)
2898 PW HAVL = PWREFF*S50.*S
2900 VIN = CPWRAVL - PWREO )*COSCALPHA)/HEL + V0 *SIN(ALPHA )
2910 IF (V IN.LT.0 .) V IN .01
2920 CALL CONFRA (5 .S0,W1,S.W9 (1))
2930 CALL CONFRA (5.S0.W2 .S,W 9 (2))
2940 CALL CONFRA(5.S0,03.S,W9(3))
2950 CALL. CONFRA(5.S0 ,W 4.S,W9(4))
2960 CALL CONFRAC5.S0.W5 ,S .W 9(5))
2970 CALL CONFRAC5 ,S0 .U1.S .U9 (1))
2980 CALL CONFRA (S1SO ,U2 .S ,U9 (2))
2990 CALL CONFRACS ,S0,U3.S .U 9(3)
3000 CALL CONFRA( 5.50.04,3, U9( 4))
3010 CALL CONFRA (S.S0,U5 ,S .U9 (5))
3020 CALL CONFRA (5.5O.FI,3.F9
3030 CALL CONFRA (5.A0.W 9.A.W8 )
3040 CALL CONFRA (5,A0 .U9.A . U8 )
3050 F8~ F9
3090 D2=D *T1/T
3100 M l= T */S 1 9 .
31)0 M 2 S QRTC MI )
3120 CALL CONFRAC9 ,12 ,C1.T1.C4)
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3130 CALL CONFXA (9.T2,C2.T1.C5)
3340 CALL CONFRA (9.T2.C3.T1,C6)
3150 CALL C0NFRA( 9~~T2,C1.T .C7)
3160 CALL CONFRA (9,T2,C2 ,T,C5 )
3170 CALL CONFRA (9.12.C3 .T.C9)
3180 R3 S/ (L*M2)
3190 CALL CONFRAC6 .R1,R2.R3,H4)
3200 RS=R4*T/519 .
3210 W 6 = W 8* (1.+(C7-C4)/(1.+C4))
3220 06 = U8* (I.+(C8-C5 /(1..C5))
3230 F5=F8-1W8 *V 0)/G
3240 F6 = FS+1L*C9-W8 * (1.+C7)*V0/G)- (L*C6-Wg* (1.+C4)*VO/G)
3250 01~~1.+U6/ W 6*3600 .
3260 V7= (G*F6/W6+2.*V0 )/01
3270 Ti R5-V7**2/(2.*6*H*E)
3280 A7=(W6*T7*01)/CGsD2 *T*V 7)
3290 D7=24.*SPRTCA7/3.1416)
3300 PRINT 222, A . 1. THROST ,HELOGW
3305 222 FORMAT (//*ALT ITUDE (FT) = *.F12.4/
33)0+’. AMBIENT TEMPERATURE CR) =
3315+’. THROTTLE SETTING =

3320+’. GROSS WEIGHT CLBS ) = *.I10)
3330 PRINT 225. V . S. V7 , 17, Di. 01. BETA. V IN
3332 225 F0RMAT (//* VELOCITY (KNOTS) lAS *.F12.4/
3334+4 SHP = *.F12.4/
3336+4 EXIT VELOSITY (FT/SEC) = *,F12.4/
3338+’. EXIT TENI PERA TURE CR) = *,F12.4/
3340+’. EXIT DIAM ETER CINCHES) = *.F12.4/
3342+’. 1 + FUEL/AIR RATIO =

3344+’. HELICOPTER PITCH (DEG) =

3350+’. DOWN WASH VELOSITY (FI/SEC) ~ *.F12.4)3355 END
03360*C PHILLIPS INTERPOLATION RUTINE
03370*C
03380*C
03390 SUBRØUTINE CONFRA (N .X.Y.XI.YI)
03400 DIMENSION XC1).Y (1)
03410 IF(XI.LT.XCI))G0 10 100
03420 IF(XI.GT.X(N))G0 10 110
03430 DO 10 I~ 2.N
03440 11=1
03450 IF(XI.LT.X (I))G0 10 20
03460 10 CONTINUE
03470 20 I2ZII+*
03480 11 11
03490 IO II-1
03500 NN=N +l
03510 IF(12.NE.NN)G0 10 40
03520 12=11
03530 11= 11-I
03540 IO II-2
03550 40 A1 (XI—X (I1))* (X I—X(12))/ ((XC IO)—X (Il))s(X(IO)—X (12)))
03560 A2 (X I—XC I0))* (X I—X (12))/ (CX (I1 )—X (I0))* (X( I1)—X ( 12)))
03570 43= (X I—X (I0))* (X I—X(I 1))/C (X (12)—X (I0))* (X(12)—X( II)))
03580 Y1 A 1*YC IO)+A2 *YC I1) .A 34Y (I2
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03590 GO TO 1000
03600 100 12 1
03610 11:2
03620 10:3
03630 60 10 120
03640 110 I2:N
03650 11 N- 1
03660 IO N-2
03670 120 A :CX (I0 —X (I2~~
03680 Y2P CY( 12 ) — Y C 1  I ))/(X(12)—X1I 1))
03690 A=A *A
03700 B=CX( 11)-XCI 2 ))
03710 B=B*B
03720 C X(I 0)-XC II)
03730 DEN=A *B *C
03740 D1=(YCI0 )-Y2P* (X (10 -X( I2))—Y (I2) )*B
03750 D2=CY( I1)—Y2P* (X (I I)-X (12))-Y (12 )’.A
03760 AA= (D 1-D2)/DEN
03770 D l=D 1 *B
03780 D2=D2*A
03790 BB= (D2-D1)/DEN
03800 A=X 1-X (12)
03810 A=A *A *A
03820 B XI-X (12)
03830 B=B *B
03840 Y I=AA *A +BB’.B .Y2P* (XI-Xc12)).Yc12)
03850 *000 60 TO 1500
03560*C TO PRINT OUT INTERPOLATIONS CHANGE STATMENT 1000 TO CONTINUE
03870 PRINT 1010.X I.YI
03880 PRINT 1020 ,(X (I),l=l ,N
03890 PRINT 1020, (Y (I),I=1,N)
03900 3010 FORMAT (//*X=*F 10.4. *Y=*F 10.4)
03910 1020 FOHMA I (9F8.3) —

03920 1500 CONTINUE
03930 RETURN
03940 END

LENGTH = 421 LINES

/
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RANGE CHART
STANDARD DAY

ENGINE SPEED 6600 RPM

LONG RANGE - CRUISE SPEED

Model(s): AH-1G Engine(s): LyComing T53-L-13
Data as of: NOVEMBER 1966 Fuel Grade: JP-4
DATA BASIS: Estimated Fuel Density: 6.5 LB/GAL.

POWER SETTINGS 
— 

POWER SETTINGS
GROSS PRESS. APPROXIMATE GROSS PRESS. 

T O R Q U E  AP PROXIMAT E
WEIGHT ALT. TOR QJE 

S P E E D  KNT S 
WEIGHT ALT. 

~~~~ SPEED KNTS

POUNDS FEET PSIG LB/H R lAS POUNDS FEET PSIG LB HR IA~— — — —
6000 0 4 1.1 664 153 7500 0 41.4 666 152

2000 37.3 606 146 200(1 39.3 625 147
4000 35.2 567 141 4000 35.8 573 139
6000 33. 1 529 136 6000 32.5 524 131
8000 30.4 489 129 8000 31.5 500 125

10000 28.0 450 123 10000 31.3 483 121
12000 26.9 119 12000 30.6 463 113
14000 25.9 4’2 114 7500 14000 32.3 467 108
16000 24.6 3:9 108 8000 0 41S 1... 151
18000 24 .5 367 103 2000 39.5 627 146

6000 20000 2 4.8 3~ 3 97 4000 36.0 575 137
_______ _____ _______ 6000 34.3 541 131
6500 0 4 1.2 C65 153 - 

8000 32 .8 ~~12. ~~ 124
- 2000 37.4 607 146 10000 32.1 49 1 116

4000 35.4 569 14] 8000 12000 34.0 ..:1Q.7~
_ 111

6000 33 .3 532 135
8000 30.7 492 129 8500 0 41.5 ~68 150

10000 ~~~~~ 
454 122 2000 37.9 .~IL 141

12000 ~~~ 
430 117 4000 37.9 592 138

14000 .iL2.. ...j~j .. 113 6000 35.7 555 129
16000 26.5 395 106 

- 8000 34.9 534 121
6500 18000 •j ~.9 

~~~ ~~ 8500 10000 36.9 539 116
— - _____ — — -  9000 0 41.6 668 148
7000 0 41.2 6C5 153 2000 39.9 631 142

2000 37.6 609 145 4000 37.9 592 134
4000 35.6 571 140 6000 37~9 ilL. 127
6000 33.6 535 134 

- 9000 8000 38.6 569 120
8000 31.1 495 - 127

10000 30.0 470 122 9500 0 41.8 ITF 146
12000 28.5 442 115 2000 41. 5 646 141
14000 27 .9 422 108 4000 39.9 613 132

7000 16000 .~&L 427 103 
~~~~ 6000 41.7 615 

— 
126
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RANGE CHA RT
STANDARD DAY

ENGINE SPEED 6600 RPM
- - LONG RANGE - INTERMEDIATE CRUISE SPEED

Model(s): AH- 1G Engine(s): Lycoming T53-L-13
Data as of: NOVEMBE R 1966 Fuel Grade: JP-4
DATA BASIS: ESTfl\ IATED Fuel Density: 6.5 LB/GAL.

POWER SETTINGS 
- POWER SETTINGS

GROSS PRESS. A P P R O X I M ATE GROSS PRESS. 
~~
} APPROXIMAT E

WEIGHT ALT. TORQJ E 

~ ~I5P D~~~NTS 
W E I G H T  A LT

POUNDS FEET PSIG LB HR lAS - POUNDS FEET PSIG J LB HR~ ~~~

6000 0 4-1.0 4 : 2  157 7500 0 41. 2 093 156
2000 4L5 ~1R 152 2000 43.0 1 152
4000 40.3 016 1~ -5 4000 40.9 622 147
6000 3~ .7 10- 1 

- 
115 

— 6000 3~ . C 33-1 141
8000 36.2 4~ _139 8000 37.2 54~ 135

10000 33.9 ~~~~~~~~~~ ~~~~~~~~~~ . ioooo 36.5 535 129
12000 32.7 4~ 1 129 12000 35 .4  5~ 2 121
14000 31.4 456 124 1500 14000 35.6 502 113
16000 30.0 4 32 118 8000 0 ~0.3 0 - 1  155
18000 29. 2 4 2 4  l i i  - 2000 Th~j ~~~~~ 151

6000 20000 27.4 386 101 4000 41.1 624 145

_______ _____ ________ 
6000 39.8 595 140

6500 0 4.1.1 652 157 8000 33.2 566 132

2000 41.7 043 152 10000 37 .1 54 1 124
4000 40 .5 ~~ 148 8000 12000 37 .4  533 117
6000 38 .9 586 144 

_____ ________

8000 36.6 510 138 8500 0 44~3 694 154
10000 34.4 515 132 2000 42.2  653 148

12000 33.0 488 127 4000 42 .2  635 144
14000 32 .3 

~~ 
122 

- 
6000 40.8 605 137

16000 31.1 444 114 8000 39.6 580 129
6500 18000 30 .8 43 1 lOb 8500 10000 39.9 569 121
______ _____ _______ 9000 0 44. 4 695 152
7000 0 34. 1 !~~1 1 0  2000 43 .4 665 147

2000 41.9 0~ U 152 - 

4000 42 . 2 635 140
4000 40. 6 j i S  

— 
I C 6000 42. 1 619 134

~ooo 
39.2 ~90 i-;;~ _- 9000 8000 41. 7 ~5j

— 125 
—

8000 37. 0 5 0 - 1 137

10000 35. 5 525 132 9500 0 44.5 696 150

12000 34.0 437 12-1 - 

2000 44.3 674 145
14000 32.9 473 111 4000 43.4 648 137

7000 16000 33.2 465 110 9500 6000 44.3 641 130 
—
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RA NGE CHART
STANDARD DAY
ENGINE SPEED 6600 RPM

LONG RANGE - MAXIMUM SPEED

Model(s): All. 1G Engine(s): Lycoming T53-L-13
Data as of: NOVEMBER 1966 F~i-~1 Grade: JP-4
DATA BASiS: ESTIMATED Fuel Density: 6.5 LB/GAL.

POWER SETTINGS 
- 

POWER SETTINGS
GROSS PRESS. — 

APPROXIMATE GROSS PRESS. 
R~~~ 

APPR OXIMATE
WEIGHT ALT. ~~~~~~~ 

~~~~~j SPEED/K NTS 
WEIGHT ALT. 

~~~~~J
SPE ED/KNTS

POUNDS FEET PSI G LB HR lAS POUNDS FEET PSIG LB/H R (AS

6000 o 47.5 726 161 7500 0 47. 5 726 160
2000 47.5 707 159 2000 4 7.5 707 157
4000 47.5 ~~~ 156 4000 47.6 690 154
6000 47. 1 670 153 6000 47. 1 670 151
8000 45.2 637 149 8000 45. 3 637 145

10000 43. 3 604 144 10000 ~~~~ ~~~ 137

12000 
—
~
i-:-
~
- 575 139 ~~~~ 4 14  575 129

14000 ~~~~~ ~~TT 134 7500 i~~ o 39. 5 543 119
16000 37. 6 513 127

18000 
—
~r~

-i-- 120 8000 
— 

0 47. 6 726 159
6000 20000 30. 4 417 106 2000 47 .6 707 156

_______ _____ _______ 
4000 47.6 690 153

6500 0 
_____ 

‘726 161 6000 47. 1 670 148
2000 47.5 707 159 8000 453 637 141
4000 47 .6 690 156 10000 43.3 ~~~~~~~~ 133

~ooo 47. 1 670 153 8000 12000 41.4 575 122
8000 45. 3 637 148 8500 

—- 
0 47. 5 726 157

ioooo 43.4 604 143 2000 47 .5 707 154
12000 41.4 574 138 4000 47. 5 689 151
14000 39•5 544 130 6000 47.2  670 145
16000 ~~~ ~~~~~~~~~~ 123 8000 ~~~ ~~~ 136

6500 18000 35.6 483 113 8500 10000 604 126

7000 0 p 7. 2 726 160 
- 

9000 0 47. 6 726 156
2000 

~~~ _ _ _ _ _  2000 47. 6 707 152
4000 47. -S 690 155 4000 47 .6 690 147
6000 47 . 2 670 1-5 2 6000 ..±L! 67 0 140
8000 45. 3 637 147 9000 8000 ~~~~ 637 130

10000 43.3 604 141 9500 0 47.5 ‘726 154
12000 41.4 574 13 -1 

2000 ~~~~~~ ‘7~ ’7 149
14000 30.5 544 120 4000 42. 5 690 142

7000 16000 37. 5 513 ~116 _9500 _ 6000 
—
~r~

i— 134__-
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MAXIf 1flJM ENDURANCE
- 

STANDARD DAY
ENGINE SPEED 6600 RPM

Mode1(s~ AH-1G Engine(s):Lycoming T53-L-13
Data as of: JULY 1966 Fuel Grade: JP-~
DATA BASIS: ESTIMATED Fuel Density: 6.5 LB/GAL. 

- 
- -

~

POWER SETTINGS 
-

~~~~~~~~~~ POWER SETT INGS 1
GROSS PRESS. 

~ F’ FROX IMATE GROSS PR ESS. — _____

P R E S S  ~~ ,~~ jSPEED/KHOTS 
_______ 

P R E S S  
~~~~~~~~~~~~~~

POUND S FEET PSIG LB/HR ) (AS POUNDS FEET PSIG [LB HR ~ lAS j  -
~~

6000 0 10. 3 43~’ I 
— 

7000 0 17.5 4t8 59
2000 15.8 ~~06 55 2000 17.1 418 60
4000 15.3 .379 55 4000 16. 7 292 60
6000 14.0 356 s~ 6000 16. 5 370 60
8000 14.5 336 55 8000 16.3 353 60
10000 14.2 318 56 10000 10.3 337 60
12000 14.0 303 50 12000 10 .6 320 c~
14000 14.0 289 50 14000 17.2 315 18
16000 14.1 278 53 16300 1~ .4 ~io 57
18000 14. 5 271 55 18000 20.5 32d 55
20000 15. 4 269 54 7000 

— 
20000 24.0 35~ 51

22000 17.0 277 52 
______ _____

6600 24000 19 .7 297 46, 7500 0 18.3 455 02

_____ _______ 
2000 17.9  420 02

6500 o 16. 9 443 57 4000 17 . 6 400 
— 

u2
2000 16. 4 4 12 57 

-
~~ 6000 17.4 300 02

4000 16.0 385 57 8000 100 5 -; (2

6000 15.~ 362 58 10000 17. 8 251
8000 15.3 344 58 12000 ]~ .5 344 00
10000 15. 1 327 58 14000 10.8 3 12 50
12000 15.1 313 58 16000 ~~~~~~~~ H
14000 15.3 301 57 7500 18000 70. 300 52
16000 15.9 294 56 

_____ _____

18000 16.0 294 55

20000 18.8 301 53 . 

-
~~~~~~ 

- ________

6500 
- 

22000 21.9 325 49 
______ _____ ~

-
~

— - I 
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MAXIMUM ENDURANCE
STANDARD DAY
ENGINE SPEED 6600 RPM

Mode1(s~ AH-1G - Engine(s): LycomLng T53-L- 13
Data as ci: JULY 1966 Fuel Grade : Jp-4
DATA BASIS: ESTIMATED Fuel Density: 6.5 LB/GAL.

POWER SETTINGS POWER SETTINGS
GROSS PRESS. 

TORQUE A PPROXIMATE GROSS PRESS. 
TORQUE APPROX IMAT E

WEIGHT ALT. 
PRESS ~~~~~~SPEEO-KNOTS 

WEIGHT ALT. 
- 

PRESS

J

~~~~~I
SPEEO KNOTSi

POUNDS FEET PSIG LB/HR (AS POUNDS FEET PSIG LB HR:( (AS

8000 0 03. 0 452 6- 9000 0 20 .9 479 07
2000 13. d ~~ _______ 

2000 21.0 454 6’?
4000 ~~ ~~Q 

~~~ 4000 2 1.3 435 67
6000 18.7 391 04 6000 22 .1  424 66
8060 11 .0 3~~ ~~ 8000 23.5 422 64

10000 19 .8  37 0 62 10000 26. 0 430 61
12000 21.2 1370 60 12000 2 5 3 L 455 ~~
14000 23 .5 3’79 58 9000 14000 34 . 405 52

8000 16000 27 .4  405 54 
_____ __________ _______

9500 0 22 . 1 480 6o

6500 0 19. 0 470 66 2000 22. ; 468 68
2000 19. 8 443 66 4000 23 .2  453 67

4000 19. 8 42 66 - 6000 24.6 448 6
6000 20. 2 405 65 8000 27 .0 455 63
8000 21.0 397 64 10000 30. 8 478 ~~

10000 22. 4 395 62 9500 12000 ~~ 54

12000 24. 8 405 59 
_____ _____ _______

8500 14000 28. 7 431 56 
______ _____ _______
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