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LIST OF SYMBOLS

ALT Altitude {geopotential), feet

BPR Bypass Ratio

Case Identifying Number for Performance Point

EPNL Effective Perceived Noise Level(l), EPNdB

EPR Engine Pressure Ratio (LP Turbine Inlet Pressure/Fan Inlet Pressure)
FGD Bypass Duct Gross Thrust, pounds

FGM Core Stream Gross Thrust, pounds

FN Net Thrust, pounds

MO Flight Mach Number

NR Inlet Ram Recovery

PCN Core Engine Speed, percent

PCN* Core Engine Corrected Speed, percent

PCNF#* Fan Corrected Speed, percent

PE Bleed Air Reference Pressure, psia

PNL ' Perceived Noise Levell , PNdB

PNLT Tone Corrected Perceived Noise Level(l}, PNdB
PIB Bleed Air Total Pressure, psia

PO Ambient Pressure, psia

P2 Fan Inlet Total Pressure, psia

P8 Core Exhaust Nozzle Throat Total Pressure, psia
P28 Duct Exhaust Nozzle Throat Total Pressure, psia
SFC Specific Fuel Consumption lbs/hr/l1b

TC Control Temperature (LP Turbine Inlet Temperature), °R
TE Bleed Air Total Temperature, °R

TO Ambient Temperature, °R

T2 Fan Inlet Total Temperature, °R

T8 Core Exhaust Nozzle Throat Total Temperature, °R
T28 Duct Exhaust Nozzle Throat Total Temperature, °R
WB Compressor Interstage Bleed Flow, lbs/sec

WFM Fuel Flow, 1bs/hr

wac Core Engine Airflow, lbs/sec

W2k Corrected Fan Inlet Flow, lbs/sec

a2 Ratio of T2 to Standard Temperature (518.87°R)

(1) Based on Part 36-Noise Standards-Aircraft Type Certification, Volume
I1I of the Federal Aviation Regulations.



1.0 INTRODUCTION

This report presents work performed by the General Electiric Company
for the NASA Lewis Research Center on the Experimental Quietf Engine
Program (Contract NAS3-12430}.

Included herein are predicted performance data for three experimental
engine designs two of which were tested in the latter part of the program.
These experimental engines provided design data which will potentially allow
achievement of program objectives. The engines differ primarily in the low-
noise design features which have been factored into the fan component designs.
The engines incorporating these fans were designed under Phase I of the
program.

The flight performance of these engines is based on the predicted
component performance., These data have been updated to reflect SLS test
results obtained from Engines A and C at the General Electric Company Peebles
test facility.



2.0 SUMMARY

Three turbofan configurations, each incorporating alternative
noise reduction features, were tested under the Quiet Engine Program.
Performance data for these engines are shown over a range of flight
conditions. The data are presented in tabular form for standard day
flight inlet conditions. Procedures for estimating nonstandard day
performance are shown. Tabular data and calculation procedures to allow
determination of ram recovery, customer bleed, and customer shaft power
extraction effects on engine performance can be found in the original
Performance Brochure titled, "Experimental Quiet Engine Program, Predicted
Engine Performance", dated April 8, 1970. Predicted engine noise levels
for representative take-off and approach conditions are provided.



3.0 ENGINE PERFORMANCE

Under the Experimental Quiet Engine Program, experimental turbofan
engines were designed and fabricated to incorporate technology and design
innovationg to reduce the production and radiation of noise relative to
current-day or near-future propulsion systems. As part of this program,
three different turbofan configurations, each incorporating alternative
noise reduction features were tested.

Predicted performance (based on Sea Level Static test results) for
each of the three test engine configurations is presented. The three engines
are each sized for the same uninstalled net thrust at the design peint,
Mach 0.82, 35000 feet. The engine characteristics at the design point condition
are shown below.

Corrected

Airflow Fan Pressure Net Thrust SFC
Engine (Lbs/Sec) Ratio (Pounds) (Lbs/Hr/Lb)
Fan A 961 1.49 49500 0.645
Fan B a957 1.48 4900 0.652
Fan C 923 1.66 4900 0.673

The performance at sea level static 1s established by operation to an
uninstalled thrust level of 22000 pounds.

The fan and fan turbine components on the engines were designed or_
modified for use specifically in the Experimental Quiet Engine Program. The
engine performance shown is based on the predicted performance maps for these
components determined under Phase I of the program and modified to agree with
the SLS test results of Quiet Engines A and C. All three engines utilize
the CF6/TF39 core gas generator.

STANDARD DAY PERFCRMANCE

Performance data afe presented for a range of flight conditions over the
flight envelope shown in Figure 1. Data are shown at the following altitudes:

Sea Level
10000 Feet
20000 Feet
30000 Feet
35000 Feet
40000 Feet
45000 Feet
50000 Feet
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60,000
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40,000

30,000
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10,000
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120 Knots
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-ﬂ
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Figure 1. Flight Operations Envelope.



U. S. Standard Atmosphere, 1962, standard day inlet conditions and
100% ram recovery are assumed. The thrust levels shown are uninstalled
values based on ideal exhaust nozzle performance. Representative test
engine fan duct and tailpipe pressure losses are included. No customer
bleed or power extraction is assumed. The fuel lower heating value is
18400 Btu/1b.

NONSTANDARD DAY PERFORMANCE

The engine control mode has been defined to provide essentially
constant maximum thrust over a range of nonstandard day conditions from a
-20°F cold day to a +30.8°F hot day at 10000 feet altitude and sea level
and a +20.2°F hot day at 20000 feet and above. The deviation of maximum
thrust from the standard day value .is minimal as shown in Table I.

The procedure for estimating the specific fuel consumption (SFC) at
nonstandard-day conditions is shown in the Calculation Procedure.

INSTALLATION EFFECTS

Data to define installation effects on engine performance at several
prin01pa1 flight conditions can be found in the original Performance Brochure
titled, Experimental Quiet Engine Program, Predicted Engine Performance',
dated April 8, 1970. The data show effects of ram recovery, compressor inter-
stage bleed, and shaft power extraction at maximum power setting.



Table I, Quiet Engine - Fan A, Maximum Net Thrust (Pounds).

Alt Cold Dag Hot Day Alt Cold Day Hot Day
(Ft) MO (std -20°%) |std pay | (std +30.8°F) (Ft) MO | (Std -20°F) |Std Day |(Std +20.2°F)
0 0 22028 22000 22060 35000 | 0.374 5676 5682 5688

0.25 16044 16046 16145 0.4 5585 5592 5597
0.4 13288 13334 13414 0.5 5290 5297 5302
0.5 11650 11708 11758 0.6 5085 5093 5097
0.6 10097 10158 10174 0.7 4954 4960 4967
0.82 4885 4900 4891
10000 |0 18363 18283 18151 0.9 4893 4901 4882
0.25 13880 13819 13699 0.95 4910 4899 4877
0.4 11752 11717 11665
0.5 10482 10460 10475 40000 | 0.422 4347 4354 4358
0.6 9298 9301 9372 0.5 4175 4181 4186
0.729 | 7848 7883 7949 0.6 4012 4018 4025
(std +20.2°F) 0.7 3908 3917 3924
20000 |0 11829 11837 11849 0.82 3856 3864 3863
- | 0.267 | 9072 9078 9080 0.9 3863 3870 3861
0.4 8274 8304 8272 0.95 3866 3872 3859
0.5 7789 7813 7804
0.6 7473 7483 7492 45000 | 0.475 3245 3253 3257
0.7 7260 7263 7280 0.6 3077 3085 3091
0.892 | 6904 6889 6927 0.7 2998 3005 3012
0.82 2960 2967 2968
30000 }0.333 | 6733 6740 6744 0.9 2960 2968 2963
0.4 6439 6447 6451 0.95 2963 2969 2961
0.5 6091 6097 6103
0.6 5842 5843 5846 50000 | 0.536 2415 2421 2426
0.7 5727 5712 5695 0.6 2357 2362 2367
0.82 5617 5637 5586 0.7 2300 2300 2304
0.9 5509 5509 5511 0.82 2264 2270 2271
0.95 5486 5480 5495 0.9 2260 2268 2266
0.95 2262 2268 2266




Table I, Quiet Engine - Fan B, Maximum Net Thrust {Pounds).

Alt Cold Day Hot Day Alt Cold Day Hot Day
(Ft) MO (Std =-20°F) |{Std Day |{Std +30.8°F) (Ft) MO (Std -20°F) | 8td Day {8td +20.2°F)
0 0 22000 21998 22111 35000 | 0.374 5679 5686 5697

0.25 16111 16134 16238 0.4 5598 5610 5610
0.4 13404 13455 13539 0.5 5314 5317 5323
0.5 11795 11847 11896 0.6 5093 5100 5106
0.6 10249 10312 10331 0.7 4951 4957 4966
: 0.82 4889 4899 4898
10000 0 18369 18294 18164 0.9 4890 4887 4880
0.25 13871 13820 13735 0,95 4896 4876 4872
0.4 11803 11774 11764

0.5 10575 10569 10611 40000 | 0.422 43631 4370 4376
0.6 9444 9445 9520 0.5 4192 4199 4204
0.729 8015 8053 8107 0.6 4019 4027 4036
(Std +20.2°F) 0.7 3914 3924 3930
20000 0 11777 11771 11792 0.82 3864 3870 3875
0, 267 9052 9076 9058 0.9 3863 3869 3865
0.4 8205 8238 8232 0.95 3859 3864 3862

0.5 7740 7172 7786
0.6 7419 7448 7473 45000 | 0.475 3249 3257 3265
0.7 7193 7199 ‘7234 0.6 3075 3083 3092
0.892 6848 6845 6880 0.7 3011 3018 3023
0.82 2968 2973 2978
30000 0,333 6687 6692 6697 0.9 2960 2968 2969
0.4 6395 6402 6408 0.95 2958 2964 20967

0.5 6060 6066 6069
0.6 5837 5831 5833 50000 | 0,536 2411 2418 2435
0.7 5721 5704 5691 0.6 2362 2369 2373
0.82 5557 5581 5564 0.7 2303 2311 2315
0.9 5460 5463 5491 0.82 2273 2279 2283
0,95 5455 5476 5489 0.9 2264 2270 2275
0,95 2263 2268 2074




Table I.

Quiet Engine - Fan C,

Maximum Net Thrust (Pounds).

Alt. Cold Day Hot Day Alt. Cold Day Hot Day
(Ft.) MO Std. Day [(Std. + 30.8°) MO Std. Day |{(Std. + 20.2°)
0 0 21990 22000 22158 35000 374 55356 5555 5561

.25 15959 16013 16162 .4 5473 5483 5497
.4 13023 13099 13225 .5 5237 5252 5256
.5 11257 11342 11429 .6 5079 5089 5100
.6 9623 9710 975¢ .7 4972 4986 4998
.82 4904 4900 49086
10000 0} 18544 18504 18449 .9 4846 4856 4848
.25 13844 13829 13807 .95 4765 4805 4795
.4 11541 11548 11585
.5 10159 10175 10270 40000 .422 4265 4278 4288
.6 8883 8903 9018 .5 4129 4151 4157
.729 7341 7397 7489 .6 4009 4018 4029
(Std.+ 20.2°) .7 3930 3941 3952
20000 0 11974 12034 12064 .82 3861 3873 3883
.267 9156 9213 9243 .9 3823 3837 3846
.4 8279 8337 8369 .95 3788 3803 3815
.5 7809 TB27 7864
.6 7450 7442 7470 45000 .475 3228 3235 3244
.7 7138 7136 7144 .6 3095 3104 3114
.802 6423 6443 6491 o7 3020 3031 3040
.82 2956 2968 2978
30000 .333 6763 6772 6781 .9 2922 2935 2944
i 6479 6478 6491 .95 2899 2912 2924
.5 6154 6144 6153
.6 5889 5914 5904 50000 .536 2426 2434 2441
.7 5647 5679 5682 .6 2371 2381 2389
.82 5436 5464 5487 7 2305 2314 2324
.9 5307 5355 5381 B2 2250 2262 2272
.95 5208 5261 5301 .9 2224 2236 2246
.95 2205 2215 2227




4.0 PERFORMANCE CALCULATION PROCEDURE

The flight performance of each Quiet Engine cycle is presented in
tabular form for standard-day inlet conditions. Each tabulated performance
point is identified by a case number. For first order approximations,
linear interpolation between tabulated conditions may be utilized. For
more accurate studies, cross plotting should be used.

The sample calculations which follow show how performance may be
determined at nontabulated values of:

Corrected Speed
Mach Number
Altitude

Ambient Tenperature

Intermediate Corrected Speed

To determine performance at a corrected speed (PCN*) not tabulated,
all desired performance parameters can be plotted versus PCN¥ ,

Example: For Fan A .
At MO = 0.70, 35,000 feet Standard Day, Uninstalled
Obtain performance at PCN* = 88.5

Fan A From Tabular Data From Cross-plots
Case 166 167 168 -

PCN* 89.8 87.8 85.6 88.5

FN 4960 4000 3000 4280

SFC .602 . 607 629 .605



Intermediate Altitude of Mach Number

To determine performance at an altitude or Mach number not tabulated,
plot the tabulated values at altitudes and/or Mach numbers above and below
the desired flight condition, and cross plot to obtain the desired parameter.
For example, if performance is desired at 0.8 Mach number at 40,000 feet,
plot net thrust versus SFC for Mach numbers 0.7, 0.82, and 0.9 at 40,000 ft,
Then plot Mach number versus SFC for any desired thrust level (less than
maximum) and read SFC for 0.8 Mach number.

FN = Constant

\ MO = 0.9 I
\

| \ |
: \ 0.82 |

SFC | N SFC i
1 l i l
i i | |

FN Q.7 0.82 0.9

MO

A similar procedure can be used to determine performance at inter-
mediate altitudes.

Nonstandard Amblent Temperature

To determine SFC for a nonstandard day at constant net thrust, use the
following method. Performance is not valid for ambient temperatures greater
or less than those shown in Table I.

The method of caleulating SFC for nonstandard day is the same for all
three engines; however, the exponent (X) used in the calculation is different
for each engine.

Exponent
Quiet Engine Fan A X = 0.62
Quiet Engine Fan B X =0.63
Quiet Engine Fan C X =0.62
SFC = SFC 92(n nstd) *
{nonstd) - (atd) EE?~41—————
(std)

10



Example:

Fan B
Case

LHTO
T2
FN
SFC

Quiet Engine Fan B, X = 0.63
At MO - 0.82, 35,000 Feet, FN = 4000
Uninstalled, Ambient Temperature = Std + 20.2°F

02 0.63
C = 8
SF (nonstd) Fc(std) {nonstd)
82

{std)
From Tabular Data From Calculation
173 -
0 +20.2°F
447 .0 470.0
4000 4000
0.658 B7T7

11



5.0 PREDICTED FLIGHT NOISE LEVELS

Projected engine noise levels for the three Experimental Quiet Engine
configurations were determined for typical take-off and approach conditions.
The projections were based on application of acoustic treatment in the fan
frames and the transition ducting into the core engine inlet.

Engine A and Engine C projections are based on General Electric static
engine test data obtained at the Peebles, Ohio test facility. Engine B
projections are based on Fan B test data taken at NASA Lewis by NASA and
suitable SAE jet core noise predictions.

For reference, the flight path of a current commercial operational
four-engine long-range aircraft was used as the basis for noise level
projections. The take-off condition is at a location 3.5 nautical miles

from touchdown. The results for the four suppressed engines are shown in
Table II1.

Table II. Experimental Quiet Engine Predicted Noise Levels

(Four Suppressed Engines)

PNL PNLT EPNL
max. max.
Quiet Engine A B C A B C A B C
Take-off 99.3 105.5 101.5 101.0 106.9 102.6 93.4 104.0 102.3
Approach 105.1 106.1 104.2 105.8 107.6 107.8 | 100.5 101.6 102.4

12



FAN A

STANDARD DAY PERFORMANCE
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AT =

CASE

l.
2a
3.
4.
5.

T,

CASE

ALT

12.
13.
la.
15.
16.
17.
18.

13

CASE

14

19.
20.
21.
22,
23.
24.

NASA QUIET ENGINE FAN A

1962 U,S. STANDARD ATMOSPHERE, IDEAL NOZZILES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION

SEA LEVEL

FN

22¢€00,
20C00.
15998.
14C01.
12C01.
10000.
BCOol.
6C01.
4C01.
2000.
1000,

SEA LEVEL

FN

16046,
14599,
12000.
SCO00.
6000,
3000,
1000.

SEA LEVEL

FN

13334,
11599,
9004,
6000,
3000.
1C00.

SFC

0.360
0.356
0.352
0,347
0.344
0.348
0.352
0.363
0.388
0.438
0.587
0.780

SFC

0.475
0.4T6
0.479
0.496
0. 541
0.702
1,263

. SFC

G557
0.561
0.579
0.636
0.819
1.567

W EM

7921.
T122.
6338.
5549,
4823,
4179,
3523.
29013.
2330.
1752.
1175.

780.

WFM

7621,
7139,
5744,
4467,
3247.
2107,
1263.

WFM

T426.
67313,
5213.
3819.
2458,
1567.

TC

1754,
1699,
1640.
15771.
1516,
1456,
1395,
1343,
1298,
1246,
1211.
1105.

TC

1739,
1704,
1597.
l487.
1369.
1272,
1193.

TC

1716.
1665.
1544,
l4l17.
1290.
1198,

EPR

3.61
3.37
3.13
2.88
2.64
2.41
2.16
1.92
1.68
l.44
1.22

l.11

EPR

3.45
3.31
2.89
246
2.02
1.56
1.23

EPR

3.23
3.04
2.59
2.12
1.562
1.29

W2+

833.
795.
T56.
Tl4.
670.
621.
568.
50G.
441,
360.
255.
i8i.

WZw

833,
a11.
T46.
6T1.
582.
4656 .
355.

W2n

B29.
802,
7136.
656
555,
4&4.

wa2C

123.4
116.7
109.8
102.4
94,6
87+1
T8.5
6B.6
58.0
4£6.0
31.5
23.9

wzc

124.1
119.9
107.1
93.0
T6.9
55.9
36.2

w2C

125.0
119.0
103.9
87.0
65,0
46.3

MO=0

BPR

5.75
5.82
5,08
5.98
6.08
6.12
6.23
6.41
b.60
6.83
7.08
6.58

M0=0,.25

8PR

5.96
6.02
6.23
6,49
6.85
T.65
9.17

MO=0.4

PR

6.29
6.41
6.78
T.29
8.39
10,02

PCN#»

87.2
86.2
85,2
84.1
82.8
81.6
79.48
TT.8
753
7146
63.6
52.4

PCN+

86.6
B6.0
B4a.2
82.0
78.9
T4.1
6642

PCN»

85.8
85.0
82.8
80.0
75.6
69,9

PCNF»

89.3
8641
82.5
7846
74.0
69.3
6346
576
50.6
41.3
28.9
14.4

PCNF#»

87.8
85.7
79.1
71.0
60.7
47.2
32.7

PCNF=»

85.%4
82.4
74.5
64.3
50.6
4l.2



ALT =

CASE

l.
2e
3.
4.
5.
(.3
T
8.
9,
10.
.11,

ALT

CASE

12.
13.
l4.
15.
16.
17.
18.

ALT

CASE

i9.
20.
21,
22.
23.
P

1962 U.S.
1.0 RAM RECOVERY,
SEA LEVEL
P2 T2
14.70 518.7
l14.70 518.7
14.70 518.7
14,70 518.,7
14.70 518.7
14.70 51B.7
14.70 518.7
14,70 518.7
14.70 518.7
14.70 518,17
14,70 518.7
14.70 518.7
SEA LEVEL
P2 T2
15,35 525.2
15,35 525.2
15,35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
SEA LEVEL
P2 T2
16.41 535.3
16.41 535.3
l16.41 535.3
16.41 535.3
l6.41 535.3
16.41 535.3

NASA QUIET ENGINE FAN A

pPE

6642
62.6
58.9
5448
50.5
46,3
41,7
36.6
31.2
24.8
17.3
12.8

PE

6£7.0
647
57+6
49,17
40. 9
30,0
19.56

PE

68.0
6446
5640
4645
34.8
24.8

TE

B863.
845,
826,
804,
78l.
T58.
731,
705,
678.
646,
608,
577.

TE

863,
852,
als.
T75.
T26.
674
624.

TE

864,
847,
805.
756.
700.
654,

STANDARD ATMODSPHERE,
NGO AIR BLEED OR POWER

p28/P0O

1.39
1.35
1.32
1.28
1.24
1.21
1.17
1.14
1.10
1.07
1.03
1.02

p28/P0

1.42
1.40
1.34
1.27
1.20
1.13
1.08

P2B/P0

1.49
1.45
1.38
1.30
1.22
1.15

IDEAL

rz2a

579.9
575.2
570.3
565.0
559.5
554.8
549.2
543.3
537.4
531l.1
525.0
52146

128

583.5
580.5
571.4
561.9
551.5

539.9.

531.1

T28

589.6
585.4
57T4.9
564.0
551.6
543.2

NDZZLES
EXTRACTION

PB/PO

1.34
1.30
1.26
1.23
1.19
l1.15
1.13
1.10
1.07
1.04
1.02
1.01

pa/pPo

1.35
1.32
1.25
1.19
1.13
1.07
1003

P8/P0

1.36
1.32
1.24
1.17
1.10
1.06

T8

1408.
1373.
1337.
1299.
1264.
1231.
1200.
1180.
1169.
1157.
1162.
108l.

MO=

T8

1396.
1375.
1308.
1245,
1184,
1154,
1134,

MO

T8

1379,
1346,
1274.
1204.
1149.
1114.

MO=0

FGO

17388,
15917,
14426.
12933,
11412,
9831.
8256
6666,
5039,
3392,
1708.
846,

0.25

FGD

18895,
17991.
15341,
12533,
9543,
6271.
3779.

=0.4

FGD

21288,
20013,
17047.
13795.
10194.

7382.

FGM

4611.
4083,
3573,
3066.
2589.
2169.
1744.
1335,
962,
610.
293,
154,

FGM

4652.
4318.
3381.
2512.
1697.

925.

419,

FGM

4708.
4234.
3185.
2222.
1286,

T06.

15



NASA QUIET ENGINE FAN A
1962 U.,S. STANDARD ATMOSPHERE, IDEAL NOZILES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = SEA LEVEL : MO=0.5

CASE FN SFC WFM TC EPR H2* Wa2C BPR PCN+ PCNF#

25, 11708. 0.619 7243, 1692. 3.04 824. 125.8 6.58 85.0 83.2
26. 11C00. 0.623 6853, 1663. 2.93 8l0. 122.3 6.66 B4,6 Bl.6
27. 9001. 0Q.641 5768. 1580, 2.63 768. 111.8 6.95 83.2 76.3
28, 6000. 0.705 4227, 144T. 2.16 69%6. 94.1 7T.56 B80.4 66.5
29. 3C00. 0.908 272%. 1301. 1.66 607. 72.0 B.76 76.3 53.3
30. 1C00. 1.782 1782. 1210. 1.32 527. 53,0 10.52 71.5 44.8

ALY

t

SEA LEVEL MO=0.6

CASE FN SFC WFM 7C EPR W2» L4 BPR PCN# PCNF+»

31. 10158. 0.689 6995, 1660. 2.81 813. 126.5 6.93 84,2 80,46
2. 9599, 0,690 6903. 1653, 2.79 810. 125.6 6.95 84.1 80.2
33, a003. 0.722 5783. 1571. 2.49 7T7l. ll4.4 7T.30 82.6 T4.7
34, 6001. 0.778 4670. 1477. 2.17 726. 101.8 7.79 80.7 68.3
35, 4000. 0.891 3565. 1376. 1.84 676, 87.1 8.56 7TB8.3 60.56
6. 2000, 1.245 2491. 1269. 1.50 6l6. 69.7 9.88 74,9 50.9

ALT 100{0 MG=0

CASE FN SFC WFM TC EPR W2# wel BPR PCN# PCNFe

37. 18283. 0.358 6544, 1769, 4.17 911. 98.1 5.62 B89.3 96.4
38, 15000, 0,345 5171. 1638. 3.59 829. B7.3 b5.76 87.1 89.1
39. 12€00. 0©.337 4039, 1518, 3.07 745. 76.8 5.91 84.9 8l.5
40. 9C00. 0.335 3016. 1402, 2.54 647. 64,6 6.14 82,2 72.0
41. 6000. 0.349 2096. 1280. 2.01 530. 51.3 6,37 78.5 60.0
42. 3C00. 0.418 1253, 1168, 1.48 376, 34.4 6.79 7T2.5 42.9

43, 1€00. 0,661 661, 1071. 1l.16 218. 19.9 6.80 57.9 22.1
ALY = 10040 MO=0,25
CASE FN SFC WFM TC EPR W2+ w2l BPR PCN# PLCNFs#

45, 12000. 0.456 5466. 1670. 3.66 860. 92.2 5.90 B87.4 90.4
46, 9000, 0.457 4111. 1526. 3.06 7T71. 79.9 6.13 84,9 8l.7
4T 6000, 0.483 28948, 1386, 2.43 663, 65.1 6.53 8l.7 70.2
48. 3000, ©0.585 1754. 1230, 1.77 523. 46.9 7.25 7T6.7T 53.7
49, 1000. 1.0056 1006. 11306. 1.31 284, 29.8 8.55 69,1 38.2
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ALT =

CASE

25.
26,
27.
28.
29.
30.

ALT

CASE

l.
32.
33.
34,
35,
36

ALT

CASE

at.
38.
39.
4Q0.
41.
42.
43.

ALT

CASE

G4,
45.
46,
47,
48.
49,

1962 U.5.
1.0 RAM RECOVERY,
SEA LEVEL
p2 T2
17.44 544,.7
17.44 544.7
17.44 544.7
17.44 544,7
17.44 544.7
17.44 544.7
SEA LEVEL
p2 T2
18,75 5%6.1
18,75 556.1
18.75 556.1
18.75 5%56.1
18.75 556.1
18.75 556.1
100C0
P2 T2
10.11 483.0
10.11 483.0
10.11 483.0
10.11 483.0
16.11 483,0
10.11 483.0
10.11 483.0
100C0
p2 T2
10.56 489.1
10.56 489.1
10.56 489.1
10.56 489.1
10.56 489,1
10.56 4B89.1

NASA QUIET ENGINE FAN A

PE

68.8
66.9
60.8
50.6
38.5
28.2

PE

69.6
69.1
62.5
55.1
46.9
37.4

PE

50.9
45.4
39.9
33,5
26.5
17.9
i0.4

PE

51-9
48,2
4lab
33.7
2442
15.6

TE

§63.
85%4.
825.
T76.
720,
675,

TE

861.
B59.
830.
T9b6.
759,
Ti9.

TE

843,
805,
766,
718.
665.
607.
552.

TE

845,
820.
TT6.
719.
652,
535.

STANDARD ATMOSPHERE,
NC AIR BLEED OR POWER

r28/P0

1.54
1.52
1.47
1.39
1.30
1.23

P28/7P0

1.62
1.61
1.55
1.49
1.43
1.36

P28/°P0

1.47
1.38
1.31
1.23
1.15
1.08
1.02

P28/P0

1.51
1.46
1.35
1.26
1.16
1.09

IDEAL

T28

595.6
593.2
586.1
5T4.8
562.1
553.7

728

603,2
602.6
595.4
587.6
579.1
ST0.3

T28

550.3
539.8
529.9
519.2
508.0
495.6
487.3

T28

554,2
547.3
535.4
522.6
507.7
496.8

NOZZILES
EXTRACTION
MO=0.5

P8/PO

1.36
1.34
1.28
1.20
1.13
1.08

PB/PO

1.37
1.36
1.30
l.24
1.18
1.13

P8/P0G

1.45
1.34
1.25
1.17
1.11
1.05
1.02

P8/PO

l.46
1.38
1.28
1.18
1.09
1.04

T8

1361.
1342.
1292.
1216.
1144,
1109.

MO=

T8

1337.
1333.
1283,
1229.
1175,
1123.

T8 -

1399.
1311.
1237.
1173.
1113.
1077.
1038.

FGO

23515.
22796,
20717,
17362,
13604.
10649,

0.6

FGD

26255,
26083,
23875.
21540,
19035,
16227.

MO=0

FGD

14224.
11874.
9645.
7360,
4985,
2540,
850.

M0=0.25

T8

13587,
1330.
1238,
1161,
1088.
1059,

FGD

15316,
13826,
11219.
8436,
5372.
3012.

FGM

4746,
4476,
3718.
2630,
1591.

345,

FGM

4780.
4T16.
3905,
3106.
2321.
1573.

FGM

4059,
3125.
2355,
1640,
1014,

150.

FGM

4127.
3501.
2555,
1672,
867.
3T71.
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NASA QUEET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 100CQ MO=0.4

CASE FN SFC WEM TC EPR W2s W2cC BPR PCN» PLNF+

50. 11717. 0.528 6190, 1726, 3.78 898. 100.5 6.00 87.9 92.7
51. 9c02. 0.532 4792. 1590. 3.21 825. 88.5 6.30 85.7 84.9
52, 6000. 0.560 3362. 1430. 2.56 7T729. 73.1 6.81 B82.6 73.8
53. 2999, 0.68B8 2063, 1269. 1.86 604, 53,7 7.81 77.8 57.7
S54. 1000. 1.216 1216, 1139, 1.38 48B8. 35.8 9.38 72.0 44.2

]

ALT 10000 MO=0.5

CASE FN SFC W FM TC EPR W2= W2C BPR  PCNa PUNF=

55. 10460. 0.579 6058, 1700, 3.56 6887. 1l0l.5 .21 87.1 90.6
56, 9002. 0.584 5262. 1626, 3.25 B850. 94.5 6.42 B85.9 86.3
57 6C00. 0.617 3704, 1458, 2.60 T62. TB.9 6.97 83,0 7T5.6
58. 3000, 0,757 2271. 1286. 1.89 650, 58.7 8.13 78.4 60.0
59. 1C00. 1.356 1357. 1149, 1.40 547, 4l.3 9.92 73.0 46.6

ALT

(]

10000 MO=0.6

CASE Fi SFC WFM TC EPR W2+ L4 BPR PCNs PCNF+

60, 9301. G.634 5901i. 1671l 3.31 873. 102.4 6.48 Bé6.2 88.0
5l. 8C00, 0.0644 5154. 1602. 3.03 841, 95,7 ©6.71 B85.1 84.0
62. 6C02. 0.5678 4069. 1487, 2.61 786. B4.9 7.12 83.2 76.8
63, 4000, 0.753 3010, 1365, 2.15 722. 71.8 7.83 B80.5 67.6
64, 2000. 1.¢€G0 2001. 1239, 1.66 644, 55.5 9.18 7bé.6 55,7

ALT

10000 , MO=0.729

CASE EN SFC WFPHM TC EPR H2# L4 BPR PCN# PCNF«

65, 7883. 0.714 562%9. 1628, 2.95 B847. 103.4 6.90 84.9 83,9
66. 6599, 0,728 5097. 1577. 2.77 827. 98.6 7.09 84.1 8l.1
67. 6000. 0.756 4535, 1522. 2.57 802. 92.7 7.35 83.1 177.6
68, 4C00. 0.8456 3383, 1395, 2.13 T747. 79.4 8.09 80.6 69.2
63, 1999. 1.124 2248, 1259, 1.65 68l, 62.4 9.53 77.0 58.6
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ALT =

CASE

5Q.
51.
52«
53.
54.

ALT

it

CASE

55.
56.
57.
58.
59.

ALT

CASE

6C.
61.
62.
63,
64 .

ALT

CASE

65.
b6,
67.
68.
69.

1962
1.0 RAM
10000

P2

11.29
11.29
11'29
11.29
11.29

100G0

P2

11.99
11 .qg
11.99
11.99
11.99

100C0

P2

12.89
12.89
12.89
12.89
12.89

10000

P2

14.40
14.40
14.40
14.40
i4.40

NASA QUIET ENGINE FAN A
U.S. STANDARD ATMOSPHERE,
RECOVERY, NO AIR BLEED OR POWER

T2

498.5%
498,5
498.5
498.5
498.5

T2

507.3
507.3
507.3
507.3
507.3

T2

517.9
517.9
517.9
517.9

517.9

T2

534.6
534.6
534.6
534.6
534.6

PE

53.0
46.5
38.1
27.9
19.0

PE

53.8
50.1
414
30.5
2.3

PE

54.8
51.0
44,9
37.5

PE

55.9
53.1
49.6
42.0
32.7

TE

844,
804.
Tat,
671,

622.

TE

844.
822.
T66.
69%.
£39,

TE

844,
822.
T85.
739.
688,

TE

842.
B27.
808.
T64.
Tid,.

P28/P0O

1.57
1.48
1.37
1.26
1.17

P28 /Po

1.64
1.58
1.46
1.34
1.2"

p28/Po

1.71
1L.66
1.58
1.49
1.39

pz2s/p0Q

1.84
1.80
1.76
1,66
1.55

IDEAL

T28

55%.8
548.5
534.7
519.2
507.9

T28

565.3
£59.1
545.0
529.1
517.56

T28

572.4
S&64.5
557.1
54646
535.1

T28

583.8
579.8
575.1
564.7
553.0

NOZZLES
EXTRACTION

pBR/PO

1.47
1.35
1.23
1.13
1.07

Pa/PO

l.47
1.40
1.28
1.16
1.09

PB/PO

1.48
1.42
1.32
1.24
1.15

P8as/PO

1.49
1.45
1.40
1.30
1.20

MO =

T8

1363,
1275.
1179.
1191,
1045.

MG=

T8

1343,
1295.
1190.
1102.
1040.

MQ=

T8

1321.
1276.
1204,
1135,
1075.

MO=0.

T8

1289.
1255,
1222,
1146,
1075.

0.4

FGD

16966,
14491.
11524.
8171.
5536,

0.5

FGD

18507,
17123,
14048.
10568.

7808,

0.6

FGD

20448,
19137,
16984,
14666,
12051.

7129

FGD

23549,
22591.
21452,
19054,
16369.

FGM

4181.
3169.
2125.
1169.

583.

FGM

4220.
3627.
2484,
l411.

153,

FGM

4261.
3T700.
2887,
2082.
1315.

FGM

4301.
3897,
3452,
2559,
1680.
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NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 200C0 ' MO=0

CASE FN SFC WFM TC EPR W2 W2cC BPR PCN#+ PCNF#

70. 11837. 0.344% 4075. 1651, 4.08 896. 66.1 5,71 88.7 95.2
71. 10C00. D.,334 3339, 1546. 3.60 827. 59,9 5.84 86.9 89.1
T2, 8C00. 0.327 2613, 1425, 3,08 743. 52.8 5.96 B84.8 8l.5
73. 6C00. 0,326 1957. 1305, 2.55 64b6. 44,7 6.15 82.2 7T2.0
The 4C00. O0.243 1373, 1189. 2.02 530. 35.5 6.39 78.5 59.9
75, 2000, ©0.415 831. 1086, 1.49 375, 23.8 6.82 T2.4 42.9

ALT 200C0 M0=0.267

CASE FN SFC WFM TC EPR W2 W2C BPR PCN® PCNF»

T6. 9078. 0.451 4095, 1655. 4.01 906. 68B.3 5.85 88.5 95.0
17 8000. 0.448 3583, 1583. 3.68 B64. 63.9 5.97 87.3 90.8
78, 6000. 0.451 2705. 1443. 3.08 776, 55.6 6.21 84,9 82.1
79. 4000. 0.478 1913, 1297. 2.46 670. 45.6 6.59 Bl.8 T7T0.56
B8C. 2000. 0.586 1172. 1144, 1,79 532, 33.0 7T.32 76.9 54.2

ALT 200C0 MO=0.4

CASE FN SFC WEM TC EPR W2a W2C BPR  PCN& PCNF+»

8l. 8304, 0.511 %4240, 1660, 3,93 9l4. Tl.1 6.00 BB.3 94.6
82. 7€00. ©.510 3568. 1566+ 3,52 B8&5. 65.4 6.19 86.8 89.3
83, 6C00. 0.515 3091. 1498. 3.21 823. 60.7 6.37 85.5 B84.8
84, 4C01. 0.545 2179. 1339, 2.56 727, 50.4 6.86 82,6 73.7
85. 2000, 0.673 1345. 1172, 1.87 604, 37.3 7.79 T7.9 57.7

ALT 200C0 - . M0=0.5

CASE FN SFC WFM TC EPR W2» W2C BPR PCNs PCNF#

87. 7000. 0.558 3904, 1599. 3.56 887. 69.9 6.27T 8T.0 90.6
88, 6000. 0.563 3377. 1525, 3,25 B48., 65.0 6.47 85.8 86.2

90. 2000. 0.741 1482. 1192. 1.90 649. 40.7 8.13 78.4 60,0
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ALT =

CASE

70.
71.
12,
73.
T4
75.

ALT =

CASE

T6.
17.
78.
79.
8C.

ALT =

CASE

Bi.
a2.
83.
Béa
B85.

ALT

CASE

Bb.
87.
88.
89.
90.

1962
1.0 RAM
200€C0

P2

6.15
6.75
5.75
6.75
6475
6.75

20000

P2

T.10
7.10
7.10
7.10
T.10

20000

P2

Te54
7«54
T.54
754
7.54

200C0

P2

8.01
8.01
8.01
8.01
8.01

NASA QUIET ENGINE FAN A
U.S5. STANDARD ATMOSPHERE.

RECOVERY,

T2

44T.3
44T.3
447 .3
447 ,3
44T .3
447.3

T2

453.8
453.8
453.8
453.8
453.8

T2

461.7
461.7
461.7
461.7
461.7

12

469,8
469,.8
469.8
469,.8
469.8

PE

33.6
30.4
2641
2244
17.7
12.0

PE

34,9
32.6
28.2
22.9
16.5

PE

36.5
33.5
31.1
25.5
18.7

PE

38.1
36.1
33.5
27«6
20.4

TE

T79.
T4T.
710.
657 .
617.
563.

TE

786.
Té4.
122,
670.
607.

TE

794.
T67.
T46.
693,
628,

TE

801.
784,
T62.
710.
646,

P28/P0O

1.46
1.38
1.31
1.23
l.15
1.08

P28/P0

1.52
l.a7
1.37
1.27
1.17

p28/P0

1.60
1.53
1.48
1.37
1.26

P287P0

1.468
l.64
1.58
l.46
1.34

IDEAL

NO AIR BLEED OR POWER

T28

508.4
500.1
490.8
480.9
470.5
459.0

128

514.0
508.3
497.2
485,1
471.3

T28

521.4
514.0
508.1
495,2
480,9

TZs8

528.5
523.8
517.8
504.7
4%0.0

NOZZLES
EXTRACTION

P8/PO

1.42
1.34
1.25
1.17
1.11
1,05

P3/P0

1.46
1.39
1.28
1.18
1.10

P8/PO

1.49
l.41
1.35
1.23
1.13

P8/PO

1.53
l.47
1.40
1.27
1.16

¥8

1305.
1235,
1159.
1090.
1033.
1001.

MD=0

T8

1305,
1256.
1167.
1082.
1008.

MO

T8

1305.
1241.
1198.
1102.
1015,

Mo

18

1298,
1260,
1211.
1117.
1020,

M0=0

FGD

9253,
7931.
5438,
4910.
3326,
1695.

267

FGD

10356,
9456,
T711.
5836.
3767.

=d.4

FGD

11760,
10606.
9671.
1692,
5455,

=05

FGD

13128,
12385,
11430,
9377,
T055.

FGM

2584,
2069,
1562.
1050,
674,
306.

FGM

2749 -
2374,
1738.
1142.

597.

FGM

2958.
2461 .
2099.
1411.
T79.

FGM

3144,
2804,
2405,
1645,

939,
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MASA QUIET ENGINE FAN A
1962 UsS. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 200C0 MO=0.6

CASE FN SFC WFM TC EPR W2 W2cC BPR  PCN= PCNF#»

9l. 7483, 0.602 4501. 1653, 3.71 915, 77.2 6.23 B7.7 93.2
92. 6599, 0,604 4225, 1620, 3.56 B899. T4.7 6.34 87.1 91.2
93. 6C00. 0,512 3669. 1550. 3.25 864, 69,5 6.58 85.9 87.0
94. 4C00. 0.5657 2629. 1398, 2.61 784, 5B.2 7.20 83.1 76.7
95. 2€¢00. 0.810 1619, 1210. 1.91 685. 44,2 8,44 78.7 62.0

ALT

200€0 MO=0.7

CASE FN SFC WFM TC EPR W2+# W2C BPR PCN= PONFEs

96, 7263. 0.646 4688, 1651, 3.58 910, 81l.3 6.33 B87.3 92.2
97, 6C00. 0.658 3950, 1567. 3.20 B870. T4.4 6,66 B5.8 87.2
98. 5C00. 0.577 3386, 1493, 2.89 B836. 68.7 6.98 B84.6 82.7
99, 3000. O0.775 2326, 1336, 2.26 756, 55.9 7.87 8l.3 Tl.2
10G. 1C00. 1.266 1266. 1129, 1.54 653, 38.9 10.00 75.7 54.9

ALT

20000 MO=0,892

CASE FN SFC WFM TC EPR W2 Lr4e BPR PCN= PCNF=

101. 6889, 0.729 5024, 1648. 3.24 886, 89.4 6.64 B6,2 89.1
102. 4699, 0,764 3820, 1508, 2.72 832. 7T8.3 7.19 B4.,1 8l.7
103. 3699, 0.810 3240. 143B. 2.44 800. 71.5 7.62 82.6 T&.9
104, 3C00. 0.888 2664. 1361. 2.14 765. 64.2 8.19 80.9 71.3
105. 1C00. 1.475 1475. 1154, 1.49 685, 46.1 10.46 75.8 58.0

ALY 30000 M0=0.333

1]

CASE FN SFC WEM TC EPR W2s W2c BPR  PCNe PLNF»

106. 6740. 0.464 3125. 1646, 4.55 973. 51.5 5.73 90.6 102.2
107, 6000. 0.460 2757. 1580. 4.18 933, 48.2 5.89 89.1 97.3
108. 5000. C.460 2298. 1481, 3.7l 874, 44.0 6.07 87.4 91.2
109, 4000, 0.468 1871. 1379. 3.23 809. 39.5 6.28 85.5 84.5
l1ic. 2000, 0,538 1076. 1157. 2.22 b645. 28.6 7T.03 892.4 65.5
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ALT =

CASE

9l.
32.
93.
94.
95.

ALT

CASE

96.
7.
98.
99,
100,

ALT =

CASE

101.
102.
103.
104.
105.

ALT

CASE

106,
107.
108.
109.
110.

NASA QUIET ENGINE FAN A

1962 U.S.
200C0
p2 T2
8.62 479.7
Beb2 479.7
B.62 479.7
8.62 479.7
8.62 479.7
200C0
rd T2
9.37 491.4
9,37 49l.4
9.3T7 491.4
9.37 491.4
5,37 491.4
200C9
P2 12
11.33 518.8
11.33 518.8
11.33 518.8
11.33 518.8
11.33 518.8
30000
P2 T2
4,71 420.9
4.71 420.9
4.71 420.9
.71 420.9
4.71 420.9

PE

40.1
38.8
36.0
29.9
22.3

PE

4245
38.9
35.8
28.7
19.6

PE

47,7
41.4
37.5
33,5
23.6

PE

25.3
23.9
21.8
19.5
13.8

STANDARD ATMOSPHERE.
1.0 RAM RECOVERY, NO AIR BLEED OR POMWER

TE

81l.
BOO.
T79.
727
660.

TE

822.
795,
770,
714.
644,

TE

8643,
800.
T74.
T45.
680,

TE

7159,
T4l.
713,
683.
503,

IDEAL

p28/P0

1.79
1.76
1.70
1.58
l.44

P28/P0O

1.93
1.85
l1.78
l1.64
1.48

P28/P0

2.27
2.13
2.05
l1.97
1.79

P28/P0

l.64
1.59
1.51
1.43
1.27

128

537.8
535.0
529.0
515.9
500.8

T28

549.1
541.6
535.2
521.7
505.56

T28

574.6
563.4
557.1
550,3
534.6

T28

4B4.6
479.1
471.5
463.4
445,2

NOZZLES
EXTRACTION

P8/pPO

1.58
1.54
l.46
i.32
l1.19

Pa/sPQ

1.54
1.53
1.45
1.30
1.17

PB/PO

1.77
1.58
1.50
l.41
1.25

PB/PO

1.59
1.51
l.41
1.32
1.16

MO=0.6

T8

1292,
1270.

1224,

1131.
1024,

MO

T8

1287.
1231,
1183,
1090-

979,

T8

1281.
1184,
1141.
1096,

879.

T8

1281.

1169,
1104,
977.

FGD

14878.
14427,
13454.
11335,

8957,

0.7

FGD

16999,
15767.
14725,
12413,

3732.

«892

FGD

22175.
20106.
18%03.
17642,
14869,

«333

FGD

8036..

7449,
6595,
5695,
3720.

FGM

3402.
3180.
2738.
191l.
t121.

FGM

3T16.
3103.
2640.
1770.

928,

FGM

4361.
3338.
2823,
2322.
1327.

FGM

2271.
1973.
1611.
1271,

645.

23



ALT =

CASE

111.
112.
113,
114.
115,

ALY

CASE

116,
117.
118.
119.
120.

ALT

]

CASE

121.
122.
123.
124,
125,

ALT

CASE

126.
127,
128.
129.
130.

24

1962 U, 5.
1.0 RAM RECOVERY,

300C0

FN

6447,
5C01.
4G00,.
3col.
1C00.

300400

FN

6097,
5000,
4C00.
2599,
1000,

200¢C0

FN

5843,
4599,
4C00.
3000,
1000,

30000

FN

5712.
5000.
4Q00.
3000.
1000.

NASA QUIET ENGINE FAN A
STANDARD ATMOSPHERE,

SFC

0.492
0.489
0.498
0.519
0,746

SFC

0.533
0.533
0.543
0.569
0.824

SFC

0.575
0.517
0.588
0.5618
€.903

SFC

0.616
0.519
0.632
0.667
0.983

IDEAL NOZIZLES

NC AIR BLEED OR POWER EXTRACTION

WFM

3169,
2446,
1992,
1556.

74 7.

WFM

3251.
2665,
2172,
1707.

B24.

W FM

3361.
2885.
2352,
1855,

903.

WERM

3517.
3094.
2528,
2G600.

982,

TC

1646,
1507,
1402,
1290,
1051,

TC

1646,
1538.
1431.
1318.
1066,

TC

1648.
1563,
1455,
1342,
1081.

TC

1653,
1580.
1474,
1360,
1095,

EPR

4ot 7
3.77
3.29
2.78
1.70

EPR

4.33
3.81
3'33
2.83
1.74

EPR

4.18
3.80
3.32
2.84
1.75

EPR

4.04
3,73
3.27
2.80
1'75

W2»

972.
893.
830.
759.
568.

WZ2e

969.
912.
855.
789,
617.

W2e

962.
922.
870.
810.
657.

W2

953,
922.
875.
822.
685,

Wac

5244
46.0
4l.4
36.1
22.5

wac

54.0
49.1
44.2
38.9
24.8

wW2e

56.2
52.3
47.2
41.7
27,2

W20

59.0
55.7
50.4
4.7
29.6

MO=0.4

BPR

5.80
6.11
6.35
6,70
8.26

MO=0.%

BPR

5.92
6.17
b.46
6.83
B.62

MO=0.,6

BPR

6,03
6.24
6.56
6.98
8.93

M0=0.7

BPR

6.12
6.31
6.66
Ta12
9.21

PCN=

0.4
87.6
85.8
B3.7
T6.3

PCN#»

89.9
B7.9
86.1
84.0
77.0

PCN=»

89.3
87.9
Bé.l
Béd.1
T17.4

PCN#

88.8
87.7
B6I0
B4.1
77.6

PCNF=

101.7
92.3
85.8
177
52.6

PCNF#

100.6
93.6
87.1
19.4
55.4

PCNF+

99.3
94,2
87.9
BO.4
57.8

PCNF =

98.1
393.9
88.0
80.9
59.9



ALT =

CASE

111.
112.
113.
114,
115.

ALT

CASE

116,
117.
118.
119.
120.

ALY

CASE

121.
122.
123,
124.
125,

ALT =

CASE

126.
127.
128.
129.
130.

19562
1.0 RAM

30000

P2

4.87
4.87
4.87
4.87
4.87

300C0

P2

5.18
5.18
5.18
5.18
5.18

30000

p2

5.57
5.57
5.57
5.57
5.57

30000

p2

6.06
6.06
6.086
6.06
6.06

NASA QUIET ENGINE FAN A
U.S. STANDARD ATMOSPHERE,

RECOVERY,

T2

426.9
424 .9
424.9
424.9
424.9

T2

432.4%
432.4
432 .4
432.4
432 .4

T2

441.%
441 .5
441 .5
441 .5
441.5

T2

452.2
452.2
452.2
452.2
452.2

PE

25.9
22.8
20.4
17.7
10.9

PE

27.0
24.5
22.0
13.2
12.0

PE

28.3
26.4
23.7
20.8
13.2

PE

30.1
28.3
25.5
22.4
l4.4

TE

T63.
723.
6933.
656,
564,

TE

T69.
739.
T08.
673,
579,

TE

778,
T54.
723,
688,
595,

TE

788.
768,
738.
703,
611.

p28/pP0

1.69
1.57
1.49
1.41
1.23

p28/PQ

l1.77
1.68
1.59
1.50
1.31

P28/P0

l1.88
1.81
1.71
l.62
l.41

P28/P0

2.03
1.96
1.86
1.76
1.53

IDEAL

NO AIR BLEED OR POWER

T28

488.1
4T7.0
468.7
459.7
439,1

1248

494.7
486,2
4777
468.6
447.6

TZ28

503.1
496.5
488.0
478.9
457,71

T28

513.6
508.0
459.6
490.5
469.3

NOZZLES
EXTRACTION
MO=0.4%
P8/P0 T8 FGD
1.61 1280, B8512.
1.45 1184. 7287,
1.36 1116. 6369,
1.27 1048. 5397,
1.11 926. 3164.
M0=0.5
P8/PO - T8 FGD
1.65 1278. 9408.
1.52 1203, 8444,
1.41 1131. 7507.
1.31 1061. 6496,
1.13 926. 4178.
M0=O-6
P8/PO T8 FGO
1.71 1278. 10532,
1.60 1217. 9770.
1.47 1144, 8817.
1.36 1072, 7780,
1.17 927. 5389.
MO=0.7
P8/PO T8 FGD
1.78 1279. 11940.
1.68 1226, 11276.
1.54 1153. 10312,
1.42 1079. 9250,
1.20 928. 680T.

FGM

2340.
1760,
1395,
1046.

4l1.

FGM

2470.
1999.
1594.
1215,

506.

FGM

2642.
2256,
1813,
13498,

6l4.

FGM

28715,
2529.
2050.
1597.

738.

25



ALT =

CASE

131.
132.
133.
134,
135.

ALT =

CASE

136.
137.
138.
139,
140.

ALT

it

CASE

141.
142,
143.
144,
145,

ALT

CASE

146.
147.
148.
149.
150.

26

NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE,

IDEAL NOZZLES

1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTIDON

30000

FN

5637,
5C00.
3699,
3000,
1000.

3006400

FN

5509,
5000.
3699,
3000.
1000.

300¢C0

FN

5480-
5C00.
4C00.
2599,
L¢oo.

350C0

FN

5682,
sQaoo,
4000.
3000.
1000.

SFC

0.663
0.666
0.680
0.721
1.074

SFC

0.693
0.697
0.713
0.756
1.131

SFC

D.712
0.716
0.734%
0.778
1.161

SFC

0.475
0.469
0.471
0,485
0.661

WFM

3739.
3330.
2721.
2163.
1074.

WEM

3819.
3487.
2852,
2267,
1131.

WFM

3902,
3579.
2938,
2333,
1161.

WEM

2700.
2343,
1886,
1456,

661.

TC

1660,
1593,
1488,
1376,
1109.

TC

1648,
1600.
1496.
1384,
1117.

TC

1645,
1599,
1502.
1388.
1121.

TC

1642.
1563.
1446,
1320.
1039,

EPR

3.85
3.58
3.15
2.70
1.71

EPR

3.67
3.46
3.04
2.62
l1.66

EPR

3,57
3.38
297
256
1.62

EPR

4.84
4.38
3.78
3.17
1.85

Wew

940.
l4.
870.
8§23.
705,

W2e

926.
906.
Bb64,
819,
710.

W2

919.
301.
860.
815.
709,

W2w

1002.
959,
g8a.
8Q7.
586.

Wae

63,1
59.9
S54.4
48.4
32.7

W2cC

65.8
629
57.2
50.9
34,7

W2C

6T.9
65.1
58.9
52.6
35.9

wW2C

44,3
41.0
36.7
32.0
19.5

MO=0,82

BPR

6425
6.43
6.79
7.28
9.51

M0=0,.9

BPR

6.36
6.53
6.91
T.41
9.70

M0=0,95

BPR

be43
6458
7.00
7.50
9.83

M0O=0.374

BPR

S.64
5.86
6.10
6.41
T«81

PCN»

B8.2
87.3
85.6
83.8
T7.6

PCN=

B7.7
86.9
8543
83,4
T7.5

PCN+

87.3
86.6
85.0
83.2
77.3

PCN#»

91.7
89.9
87.6
85.3
T7.5

PCNF e

96.3
92.8
87.2
80.6
61.4

PCNF e

9444
91.8
86.%
79.9
61.8

PCNF #

33,4
91.0
85.7
79.4
6l.6

PCNF#»

106.3
100.1
92.2
B83.8
56.5



ALT =

CASE

131.
132,
1313,
134.
135.

ALT

i

CASE

136.
137.
138,
139,
140,

ALT =

CASE

lal.
142.
143,
l44.
145,

ALT

CASE

l46.
147.
148,
149.
150.

1962
1.0 RaM
30000

p2

6.79
6.79
6.79
5.79
6.79

3goce

P2

7.38
7. 38
7.38
T.38
7.38

300C0

p2

"T.80
7.80
7.80
7.80
T.80

350C0

p2

3.81°

3.81
3.81
3.81
3.81

NASA QUIET ENGINE FAN A
U.S. STANDARD ATMOSPHERE,

RECOVERY,

12

467.3
467.3
467.3
46T.3
467.3

T2

478.7
478.7
478.7
478,7
478.7

T2

486,3
486.3
486.3
486.3
48643

T2

404.9
404.9
404.9
404,9
404 .9

PE

32.6
30.9
27.8
24.5
16.0

PE

34,2
32.7
29.5
26.0
17.1

PE

35,5
34.0
30.6
27.0
17.18

PE

21.5
19.9
17.9
15.5

9.2

TE

80l.
T84,
T54.
T20.
631.

TE

809.
794.
765,
731.
645,

TE

815.
801.
T71.
738.
653.

TE

T48.
T24.
691.
654,
550.

P287/PO

2.24
2.17
2.07
1.96
1.71

p28/P0

2439
2.34
2.24
2.12
1.86

P28/P0

2.51
2.46
2.35
2.22
1.96

pP28/P0

1.71
1.565
1.55
1.45
1.23

I1DEAL

NO AIR BLEED OR POWER

T28

528.1
523.2
515.1
506.3
489.1

T28

538.2
534.3
526.3
517.7
4956.9

T28

545.3
541.7
533.8
525.3
504.7

T28

470.0
463.8
45447
444,71
421.2

NOZZLES
EXTRACTION
MD=0.82

P8/PO

l1.88
1.78
1.63
1.50
1.25

Pa/Po

1.94
1.86
1,70
1.55
1.29

P8/PO

2.00
1.91
1.74
1.59
1.32

P8/P0O

1.568
1.57
l.44
1.32
1.12

T8

1283,
1233.
1159.
1084,

929.

MO=

T8

1271,
1236,
1163.
1087.

930.

FGD

14026.
13408,
12396.
11302,

8801.

0.9

FGD

15573,
15068.
14019,
12881.
10310.

MD=0,95

T8

1234,
1166,
1089.

930.

MO=0,

T8

1271.
1216,
1136,
1055,

903.

FGD

16708,
l6218.
15145.
13974,
11325.

374

FGOD

6959,
b44h.
5590,
4673,
25175,

FGM

3215.
2875,
2351.
1856.

906.

FGM

3420.
3124.
256T.
2040,
1029.

FGM

3583.
3295,
2709.
2164,
1107,

FGM

2049,
1739,
1358.
1006,

3459,

27



ALT =

CASE

151.
152.
153.
154,
155.

ALT

CASE

156.
157,
158,
159,
160.

ALT

CASE

i61.
162,
153.
164.
165,

ALT

CASE

166.
le7.
168.
169.
170.

28

1962 U.S.

NASA QUIET ENGINE FAN A
STANDARD ATMOS PHERE,

IDEAL

NOZZLES

1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION

35000

FN

5592.
5C00.
4000.
3000.
1€00.

350C0

FN

5297.
5000.
4000,
3000,
1000.

35000

FN

5093.
4000,
3C00.
2000.
1cgoe.

350C0

EN

4960.
4C00.
3000.
2000.
1600.

SFC

0.486
0.480
0.483
0.497
0.678

SFC

0.526
0.523
0.525
0.541
0.743

SFC

0.566
0.567
0.586
0,640
¢.809

SFC

0.602
0.607
0.629
0.692
0.876

WFM

271 1.
2399,
1931.
1491.
677,

WFM

2788.
2615,
2102,
1624,

T44.

W EM

2881.
2268.
1757,
1280.

809,

WFM

2985,
2426,
1888,
1385,

876.

TC

1642,
1573.
1455,
1328.
1043,

TC

1643,
1606.
L4B6.
1355.
1059.

TC

1643.
1510.
1378.
1238,
1074.

TC

1643.
1526.
13396,
1256,
1088.

EPR

4.81
G.41
3.80
3.19
l1.86

EPR

4,668
bbb
3.84
3.23
1.89

EPR

4.50
3.83
3.22
2,60
1 UQD

EPR

4.30
3.76
3.14
2.57
1.89

W2e

1001.
365.
895,
815.
599,

WZ=

995.
978.
Fi4.
841.
645,

WZs

986,
924.
857.
TT8,
681.

W2+

915,
923,
864,
793.
706.

Wace

44.6
41.7
37.3
32.5
20.0

Wac

46,0
44,5
39,8
34,8
21.8

Wa2e

47.7
42.4
37.2
31.2
23.7

W2C

49.8
45.1
39,7
33.6
25.7

M0=0,4

BPR

5.66
5.86
6.12
6. 44
7.90

MO=0.5

8PR

5.76
5.87
6.18
6.56
8.24

MO=0,.6

BPR

5.87
6.25
6.67
T.29
B.54

MG=0.7

BPR

5.99
6.31
6.78
Tsbb
8.81

PCN#»

91.6
90.0
87.7
85.4
777

PCNe

91.1
90.3
88.0
85.6
78.2

PCN»

90.5
88.0
85.7
82.9
78.5

PCN#»

89.8
87.8
B5.6
82.9
78.7

PCNF =

106.1
100.6
32.7
Ba.2
57.2

PCNF#

105.0
102.3
93.9
85.6
59.5

PCNF=

103.4
94,5
86.%
76.2
6l.6

PUNF=»

101.4
94,2
86.6
T6.9
63.2



ALT =

CASE

isl.
152.
153.
154,
155.

ALY

CASE

156.
157.
158,
159,
160.

ALT

CASE

16l
l62.
163.
164,
165.

ALT

CASE

166,
167.
168.
169,
170.

1962
1.0 RAM
35000

p2

3.86
3.86
3.86
3,86
3.86

35000

P2

4.10
4.10
4,10
4.10
4.10

35000

P2

4.41
4.41
4.41
4,41
4.41

350C0

p2

4.80
4.80
4,80
4.80
4,80

NASA QUIET ENGINE FAN A
UasS. STANDARD ATMOSPHERE,

RECOVERY,

12

406.5
406.5
406.5
406.5
406.5

T2

413.6
413.6
413.6
413.6
413.6

12

422.3
422.3
422.3
422.3
422.3

T2

432.6
432.6
432.6
432,.6
432.6

PE

2l.7
20.3
l8.2
15.8

9.5

PE

22.5
21.8
19.5
17.0
10.4

PE

23.6
21.0
15.2
11.3

PE

24.9
22.6
1%9.7
l6.5
12.4

TE

T49.
728.
695,
658.
553.

TE

755,
T44,
710.
673.
568.

TE

762.
T25.
687.
66l.
582,

TE

T70.
T38.
701.
656,

597,

P28/P0

1.73
1.68
1.58
1.47
1.25

p28/pPo

1.82
1.79
1.68
1.57
1.34

P28/P0

1.93
1.81
1.69
1.57
1.44

p28/P0

2.07
1.96
1.84
1.71
1.56

IDEAL

NC AIR BLEED OR POWER

T28

471.4
466,0
456.8
44641
423,0

T28

477.8
475.1
465.6
455.3
431.1

T28

486.0
4T75.4
465.1
453,7
440.6

T28

495.4
486,.5
476,.2
464,59
451.6

NOZZLES
EXTRACTION
MO=0.4
P8/PO T8 FGD
1.69 1270. 7113,
1.59 1222, 6666,
1.46 1142, 5R08.
1.34 1059. 4886.
1.13 903, 2762.
M0=0.5
£8/P0 T8 FGD
1.74 1269, 7817.
1.68 1244. 7590,
1.52 1160. 6727,
1.39 1073. 5783.
1.16 906, 3579.
M0=0.6
P8/sPO0 T8 FGD
1.79 1268. 8719,
1.60 1173. 7780.
1.45 1085. 6818,
1.31 998, 5749,
1.19 908. 4549,
M0O=0.7
P8/PO Ta FGD
1.86 1267. 9B43.
1.68 1182. 8973,
1.51 1093. 8000.
1.37 1006. 6905,
1.23 910. 5682.

FGM

2073,
1798.
1406.
1043,

388.

FGM

2184,
2034.
1596.
1153,

469,

FGM

2327,
1739.
1359,
952,
561.

FGM

2498.
2016.
1540.

665,

29



NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NGO AIR BLEED OR POWER EXTRACTION
ALT = 35000 M0=0,82

CASE FN S5FC WEM TC EPR W2w L4 8PR  PCN# PCNFs

171, 4900, 0.645 3160. 1647. 4.08 961. 53.1 6.14 B9.0 99,2
172. 3999, 0,651 2602. 1536. 3.61 915. 48.6 6.42 87,3 93.1
173. 3000. 0.678 2033, 1410, 3.06 860. 42.9 6.91 85.3 85.9
174, 2000. 0.752 1503. 1273. 2.50 7T98. 36.5 7T.61 82.7 76.8
175. 1C00. ©.955 955. 1103, 1.84 7T24. 28.2 9.10 7TB.6 bH4.4

[

ALT 35060 M0=0.9

CASE FN SFC WFM TC EPR W2 w2C BPR PCN# PCNF#

176, 4901. 0.5674 3305. 1651. 3.95 951. 55.9 6.22 88,6 97.8
177. 4000. 0,680 2719. 1540, 3,49 908. 51l.1 6.52 87.0 92.0
178. 3000, 0.709 2126. 1415. 2.96 855, 45.1 7.02 B84.9 85.1
173, 2000. 0.786 1572, 1278. 2.42 794. 38,5 T.74 B82.4 7T6.3
180, 1000, 1.005 1005. 1110, 1.79 726. 30.0 9.26 TB.4 64.5

ALT

350C0 M0O=0.95

CASE FN SFC W AM TC EPR W2 W2e BPR PCN# PCNF=

181. 4899, 0.693 3394, 1651. 3.85 944, 57.7 6.27 88.3 96.8
is2. 3999, 0.69%8 2792. 1541, 3.41 902. 52.8 6.58 86.7 91.3
183, 2999, (C.728 2185, 1418, 2.89 B850. 4646 T.10 84.7 B4.5
184, 2001. 0.808 1617. 1282+ 2.36 792. 39.8 7.84 82.2 75.8
185, 1000. 1.029 1029, 1112. 1,75 725. 31.0 9.38 78.2 64.2

ALT

H

400060 ' MO=0.422

CASE EN SFC WFM TC EPR WZe W2ac BPR PCN# PCNF#

186. 4354. 0.495 2162. 1641. 4.79 1000, 35,3 -5.72 91.5 105.9
187. 4000, 0,493 1973. 1588, 4.48 973, 33.6 5,87 90.3 101.8
188, 3000. 0©.498 1495, 1436. 3.70 886. 29.1 6.23 87.4 291.5
189. 2000. 0.528 1056, 1269. 2.91 78l. 24,0 6.70 84,2 80.0
190. 1000. 0Q.642 642, 1085, 2.06 645. 177 T.65 79.3 62.5
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ALT =

CASE

17l.
172,
173.
174.
175.

ALT

CASE

176.
177.
178.
179.
180.

ALT

CASE

181.
182.
183.
184.
185.

ALY

CASE

186,
187.
183,
189.
190.

1962 U.S.
1.0 RAM RELOVERY,

350C0

P2

5.38
5.38
5.38
5.38
5.38

350C0

p2

5.85
5.85
5.85
5.85
5.85

350C0

P2

6.18
6.18
65.18
6.18
6.18

40000

P2

3.07
3.07
3.07
3.07
3.07

NASA QUIET ENGINE FAN A

T2

447'0
447,0
447.0
447.0
447T.0

T2

457.9
45T7.9
457.9
457.9
457.9

T2

4865,2
465.2
465.2
465,2
465.2

T2

403.9
403.9
403.9
403.9
403.9

PE

27.0
24.6
21l.5
18.1
13.7

PE

28.6
26,1
22.8
19.2
14.6

PE

29.7
27.1
23.7
19.9
15.2

PE

17.2
16.3
14.2
11.6

‘Bet

TE

783.
753.
Tlé6.
673,
616,

TE

793.
T63.
726,
683.
6528.

TE

T99.
770.
733.
690.
635.

TE

745,
729.
686.
635,
567.

STANDARD ATMOSPHERE,
NC AIR BLEED OR POWER

P28/P0O

2.29
2.18
2.05
1.90
1.75

p2a/pPo

2.46
235
2.21
2.06
1.90

p28/po

2.58
246
2.33
2.17
2.00

p2s/pPD

1.75
1.71
1.58
1.45
1.30

IDEAL

128

509.1
501.90
491.0
480.1
466.8

T28

519.5
€11.6
501.8
491.1
478.0

T28

526.5
518.6
509.0
498.4
485.4

T28

468.2
464,2
452,.3
439,.1
424.0

NDZZLES
EXTRACTION
M0=0.,82

P8/PO

1.97
1.79
1.560
l.44
1,28

pP8/PO

2.06
1.86
l.66
1.49
1.32

P8/PD

2.12
1.91
1.71
1.52
1.35

P8/POD

1.70
1.63
1.45
1.29
1.16

T8

1268,
1186,
1098,
1011.

913.

MQ=

TH

1270.
1188.
1100,
1012.

913.

FGD

11531.
10663,
9642,
8512.
7271,

0.9

FGD

12872.
11979.
10822,
9741.
B467T.

M0=0,95

T8

1269.
1187,
1100,
1012.

912.

MO=0.

T8

1269.
1232.
1129,
1023.

921.

FGD

13798.
12891,
11808,
10596.

9280.

422

FGD

5718.
5448,
4589,
3635,
2559,

FGM

27172.
2292.
1771.
1291.

807.

FGM

3004.
2491.
1936.
l424.

912.

FGM

3158.
2625,
2047,
1513,

977.

FGM

1649.
1482.
1078.
717.
385.

31



ALT =

CASE

19i.
i92.
193.
194.
195.

ALY

CASE

196,
197.
198,
199.
200.

ALT

CASE

201.
202,
203.
204,
205.

ALY =

CASE

206.
207,
208.
209.
210.

32

1962 U.S.
1.0 RAM RECOVERY,

400C0

FN

4181.
4C00.
3C00.
2C00.
1400,

40000

FN

4018.
3499,
3Q00.
2000.
1600.

400C0

FN

3917.
3500.
3400.
2C00.
1C00.

40000

FN

1864.
3500.
2999,
1999.
12000,

NASA QUIET ENGINE FAN A
STANDARD ATMOSPHERE,

SFC

0.528
0.526
0.532
0.565
0.687

SFC

0.567
0.567
0.573
0.611
0.749

SFC

0.602
0.605
0,613
0.657
0.813

SFC

0.644
D.649
0.658
0.708
0.£88

IDEAL NOZZLES

NG AIR BLEED OR POWER EXTRACTION

WFM

2207.
2105.
1595,
1130.

587,

WFM

2276,
1983.
1720,
1223,

749,

WFM

2359,
2117.
18440.
1314,

813-

WFM

2489,
2270,
1973.
1416.

888.

Tc

1641.
1613.
1459,
1230,
10%9.

TC

1641.
1563.
1482.
1312.
1117.

TC

1641.
1578.
1498.
1329.
1134,

TC

1643,
1588,
1508.
1341.
1151.

EPR

4.68
4,52
3.73
2.08

EPR

4.51
4.09
3.72
2.94
2.09

EPR

4e32
4.01
3.65
2.90
2.08

EPR

4.09
3.85
3.51
2.80
2.04

W2

995,
982.
S01l.
8013,
617.

W2e

986.
350,
9l1.
g22.
109,

W2e#

975.
F47.
212.
833,
731.

W2»

96l
938.
905.
832.
745.

W2cC

35,2
35.3
30.5
25.4
18.8

Ww2c

37.6
34.9
32.56
2T.2
20.4

wWa2c

39,3
37.2
34,7
29.1
22.1

W2C

41.8
40.0
37.4
31.5
24.3

M0O=0.5

BPR

5.79
5.88
6.29
6981
T.88

MO=0.6

BPR

5.90
6.15
6.36
6,95
B.l4

MO=0.7

8PR

602
6.20
6.42
7.08
8.35

M0=0.82

BPR

6.16
6.30
6.53
.22
8.57

PCN=

91.2
90.5
87.5
Ba.4
79.6

PCN+

90.5
88.9
87.5
84.5
79.9

PCNw

89.8
88.6
BT.4
84,5
80.0

PCN#

89.0
88.2
87.0
84.2
79.9

PGNF =

105.0
i03.0
92.4
8l.1
64.1

PCNF #

103.5
97.9
93.0
82.1
66.0

PCNF«

101.5
97.5
92.8
B2.5
67.3

PCNF =

99.2
96.1
91.8
82,90
68.1



ALT =

CASE

191.
192.
193,
194,
195.

ALT

CASE

196.
197.
198,
199.
200.

"

ALT

CASE

201.
202.
203,
204,
205.

ALT

CASE

206.
207,
208.
209.
210.

1.0 RAM RECOVERY,

400C0

P2

3.23
3.23
3.23
3.23
3.23

400C0

p2

3.“7
3.47
3.47
3.47
3.47

490C0

P2

3,77
3.717
3.77
3.77
3.77

400C0

P2

4.23
4,23
4.23
4.23
4.23

NASA QUIET ENGINE FANM A
1962 U.S. STANDARD ATMOSPHERE,

T2

409.5
409.5
409,5
409.5
409,5

T2

418.2
418.2
418.2
418.2
418.2

T2

428.3
428.3
428.3
428.3
428.3

T2

442.6
44246
442,6
442.6
442 .6

PE

17.7
17.3
15.0
12.3

9.0

PE

18.6
17.3
16.1
13.3

9.8

PE

19.46
18.6
17.3
l4.4
10.7

PE

2l.2
20.3
18.9
15.7
11.8

TE

750,
T4l.
698.
647.
579.

TE

157.
T36,
Ti2.
661.
593.

TE

T65.
T47.
725,
675,
60%.

TE

777,
T62.
740,
691.
627.

p2a/P0

l1.82
1.80
1.66
1.52
1.37

p28/P0

1.93
l1.86
1.79
1.64
1.47

p2a/p0

2.08
2.02
1.94
1.78
1.60

P28/P0

2.29
2.24
2.16
1.99
1.79

IDEAL

NO AIR BLEED OR POWER

1728

473.3
471.2
45%.1
445.8
430.4

T28

481,23
475.0
468,9
455.5
439,9

T28

490.8
485.9
479.9
46645
451.0

T28

504.2
500.2
494,3
481.3
466.1

NOZZLES
EXTRACTION
M0=0.5
PB/PO T8 FGD
1.74 1269, 6162,
1.69 1249, 6024,
1.50 ll42. 5159,
1.33 1033. 4184,
1.18 925, 3079.
M0=0.6
Pa/POD T8 FGD
1.79 1267. 6869,
1.67 1211. 6442,
1.57 1155, 5984,
1.38 1043, 4988,
1.22 930. 3850,
MO=0.7
P8/PO T8 FGD
1.86 1266. 7T756.
1.76 1220. 7389,
1.65 1163, 6920,
l.44 1049. 5913,
1.26 934, 4T42,
MO0=C.82
Pa/PO T8 FGD
1.97 1266. 9079.
1.87 1225. 8730,
1.75 1166, 8241,
1.52 1053, 7187.
l.32 939. 5992.

FGM

1720.
1629.
1191.
801.
440,

FGM

1832.
1569.
1345,
918.
520.

FGM

1948.
1752.
1510.
1046,

613.

FGM

2180.
1986,
1r120.
1212.

739.

33



NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 400C0 M0=0.9

CASE FN SFC W EM TC EPR W2 Wac BPR PCN= PCNF=

211. 3870, 0.5673 2606, 1647, 3.96 951. 44.0 6.24 88.6 97.9
212. 3000. 0.687 2062. 1512, 3,40 897. 39.4 6.63 B86.6 90.8
213, 2499, 0.707 1767. 1433, 3.06 864, 36.4 6.95 B85.3 B6.4
214. 2000, 0.741 1482, 1348, 2.72 827. 33.2 7.35 83.9 8l.3
215. i600. 0.931 931, 1157. 1.98 T45. 25.7 B8.73 79.7 67.9

ALT 400C0 M0=0,95

CASE FN SFC WEM TC EPR Waw Wace 8PR PCN#* PCNFe»

2l6. 3872, 0.0692 2679, 1648, 3.87 945. 45.5 6.29 88,3 96.9
217. 2999. 0,706 2118. 1514, 3.32 892. 40.7 6.70 86.3 90.1
218. 2499. 0.726 1815, 1436, 2.99 859, 137.6 7.03 185.0 85.7
219. 2000, 0.762 1524, 1351, 2.65 B824. 34.3 7.43 B3.6 80.8

220. 1000. 0.953 953, 1159, 1.93 7T44. 26.5 B8.85 79.4 67.6
ALT = 450C0 MD=0.,4T5
CASE FN SFC WM TC EPR W2 Ld BPR PCNe# PCLNF+

221. 3253, 0.524% 1706, 1640. 4.63 989. 27.7 5.85 90.9 104.2
222, 3000. 0.522 1566. 1592. 4.35 965. 26.4% 6,01 89.7 100.4
223, 2500. 0.528 1319, 1495, 3.86 91l. 24.1 6.24 B87.9 93.9
224, 2000, 0,540 -1080. 1389, 3,36 852. 21.7 6,52 B86.1 87.4
225. 1000. 0.637 637, 1161, 2.32 7T06. 1l6.0 7.47 81l.2 69.2

ALY 450C0 MO=0.6

CASE FN SFC WhM TC EPR W2w Wae BPR PCN# PUNF+»

226, 3085, 0.574 1770. 1640, 4,42 979. 2B.9 5.99 90.1 102.3
227, 2500, 0.580 1449, 1525. 3.85 925. 26.1 6.32 88,0 94,7
228, 2000. 0.595 1190, 1418, 3.36 8T72. 23.6 6.65 86,2 B88.4
229. 1500. 0.630 945, 1306, 2,87 812. 20.83 7.07 84.2 80.8
230. 500. 0.943 = 472, 1048, 1.76 657, 13.5 9.04 77.4 58,0
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ALT =

CASE

211,
212.
213,
214,
215.

ALT

CASE

216.
217.
218.
219.
22Q.

ALT

CASE

221.
222,
223.
224.
225.

ALT

CASE

226.
227.
228.
229.
230,

1962 U, S,

NMASA QUIET ENGINE FAN A

STANDARD ATMOS PHERE,

IDEAL

1.0 RAM RECOVERY, NC AIR BLEED OR POWER

400CQ

P2

4.60
4.60
4.60
4.60
4.60

«0000

P2

4.86
4.86
4,86
4.86
4.86

450C0

p2

2.50
2.50
2.50
2.50
2.50

450C0

p2

2.73
2.73
2.73
2.73
2.73

T2

453.4
453.4
453 ,4
453 .4
453 .4

T2

460.6
460.6
460.56
460.6
460.6

T2

407.6
407.6
407.6
407.6
407.6

T2

418.2
418.2
418.2
418.2
418.2

PE

22.5
20.0
18.4
16.7
12.6

PE

23.4
20.8
13.1
17.3
13.0

PE

13,6
13.0
11.9
10.7

T«7

PE

14.4
13.0
11.7
10.2

65

TE

T87.
750,
127.
T01.
638.

TE

193.
757.
T34,
108,
644,

TE

T45.
7T31.
T04.
6T4.
597.

TE

T54.
T22.
692.
657,
567.

p28/pP0

2.46
2.32
2.24
2.15
1.94

p2a/pQ

2.58
2ebt
2435
2.26
2.05

pP28/P0

l1.78
1.75
1.66
1.57
1.39

P28/P0

1.92
1.82
1.72
1.62
l.41

T28

514.6
504.8
498,7
492,1
477,.2

T28

521.5
€11.8
505.7
499,3
486.4

T248

4T0.5
466.6
459.1
451.0
432.8

T28

4B80.2
471.2
463,0
454,1
433.7

NOZZLES
EXTRACTION
HG=O.9
pa/p0 T8 FGD
2.06 1268. 10138.
1.82 1167. 9271,
1.70 1112, 8741,
1.58 1055, 8177.
1.37 939, 6935,
MO=0.95
paspPo T8 FGOD
2.12 1268, 10869,
1.87 1168, 9984,
1.74 1113. 9443,
1.62 1056, 8862,
1.39 938, 17587,
MD=0.475
Pa/P0 T8 FGD
}1.70 1271, 46T1.
1.63 1237, 4475,
1.51 1170. 4035,
1.40 1099, 3571,
1.21 963, 2530.
MO=0.6
P8/PO T8 FGD
1.77 1269, 5345,
1.60 1187. 4835,
1.48 1114. 4360,
1.37 1043, 3843,
1.17 898, 25651.

FGM

2365,
1873.
1595.
1331,

826,

FGM

2489,
1973.
1685.
1411,

882,

FGM

1292.
1169.
962.
764,
404,

FGM

1366,
1118,
897.
691.
302.
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NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZILES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 450C0 MO=D.7

CASE FN SFC WFM TC EPR W2 Wec BPR PLN+ PCNF»

231. 3C05. 0.610 1832, 1639. 4.24 968. 30.2 6.12 89.5 100.4
232. 2499, 0.619 1547. 1540. 3,78 924. 27.8 6,38 8T7.8 94,4
233, 2000, 0.638 1276. 1436, 3,31 B877. 25.2 6.74 86.1 88.4
234, 1500. 0.677 1016. 1323. 2.83 824. 22,3 17.21 B84.1 81.3

235. 500. 1.022 S11l. 1061. 1.75 685. 14.7 9.33 77.6 60.0
ALT = 45000 M0O=0,82
CASE FN SFC WM TC EPR W2e w2ce BPR PCN# PCNF»

236. 2967. 0.652 1938, 1643. 4.03 954, 32.3 6.24 B8.8 98.4
237, 2499, 0.663 1657, 1549, 3,63 916. 30.0 6.49 B8T7.4 93.3
238. 2000. 0.685 1370, 1447. 3.1% 812. 27.2 6.86 85,7 87.6
23%. 1500, 0.730 1096. 1336. 2.74 B24. 24.2 T7T.36 83.8 80,9
240. 500. 1.112 556, 1072. 1.71 705. 16.3 9.62 7T7.6 61.5

ALT 450C0 M0=0.9

CASE FN SFC WEM TC EPR W2e w2e BPR PCN# PCNF=

241, 2968. 0.682 2024, 1646. 3.90 945. 34.0 6.32 88.3 97.0
242, 2500. 0.5692 1730. 1553. 3.51 908. 31.5 6.58 B87.0 92.2
243, 2000. 0.715 1431, 1452, 3,09 B866. 2B.6 6.97T 85,4 86.7
244, 1500. 0.764 1146. 1343. 2.65 B8l9. 25.4 T.48 83.5 80.2
245, 500. 1.169 584. 1078. 1.67 7T10. 17.3 9.80 77.5 61.8

ALY = 45000 ' M0=0,95

CASE FN SFC WEM TC EPR Wew W2c BPR PCN# PCNFs

246, 2969. 0.700 2079. 1647. 3.81 938. 35.1 6.37 B88.1 96.1
247, 2500. 0.710 1776, 1554, 3.43 902. 32.6 6.65 B86.7 9l.4
248. 2600. 0.735 1470. 1454, 3.01 861. 29.5 7.05 B85.1 86.1
249. 1500. 0.785 1178, 1346, 2.59 B81l6. 26.3 T.57 83.3 79.7
250. 500. 1.198 - 599. 1080, 11,63 7T09. 17.9 9.92 77.3 61.7
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ALT =

CASE

231.
232,
233,
234,
235,

ALT

CASE

236,
237.
238.
239.
240.

ALT

H

CASE

241l.
242,
243,
244,
245,

ALT

CASE

246,
247.
248.
249,
250.

19562
1.0 RAM
45000

P2

2.97
2.97
2.97
2.97
2.97

45000

P2

3.33
3.33
3.33
3.33
3.33

450C0

P2

3.62
3.62
3.62
3.62
3.62

45000

P2

3.82
3.82
3.82
3.82
3.82

NASA QUIET ENGINE FAN A
U.S. STANDARD ATMOSPHERE,

RECOVERY,

T2

428.3
428.3
428.3
428-3
428.3

T2

442.6
442.6
442 .6
442.56
442.6

T2

453.4
453 .4
453 .4
453,4
453 .4

T2

460.6
460.6
460.6
460.6
460.6

PE

15.2
i4.0
12.6
11.0

Te1

PE

16.5
15,2
13.7
l12.1

T.9

PE

17.5
16.1
14.5
12.8

Ba4 .

PE

18.2
16.7
15.1
13.3

8.7

TE

762,
735,
705.
671,
582.

TE

774,
749.
721.
687.
601,

TE

784,
759,
731.
637,
613,

TE

T90.
766,
737.
703.
620.

p28/7P0

2.06
1.97
1.87
1.76
1.53

P28/P0O

2.28
2.18
2.08
1.97
1.72

p28/¢0

2445
2.35
2.24
2.13
1.86

P28/P0

2.57
2447
2.36
2.24
1.97

IDEAL

NO AIR BLEED OR POWER

TZ28

489.6
482.1
473.9
46541
444 ,6

T28

503.2
496.4
4B88.5
480.0
459.6

T28

513.6
506.9
499,2
490.9
470.8

T2¢8

520Q.4
513.9
506.2
498.0
478.1

NOZZLES
EXTRACTION
MO=0.7
pgspPoO T8 FGD
1.83 1267. &03S,
1.69 1195, 5572.
1.55 1122, 5092,
1.43 1049, 4568,
1.20 899, 3345.
MO=0.82
PB/PO T8 FGD
1.94 1267. 7T071.
1.79 1198. 6618,
1.64 1127. 56113,
1.590 1053. 5568,
1.25 898, 4321,
MD=0 «9
P8/P0 T8 FGD
2.03 1268, 7897.
1.87 1199, 7432,
1.70 1127. 6909,
1.56 1054, 6342,
1.29 897. 5060,
M0=0.95
P8/PO T8 FGD
2.09 1268. 8469,
1.92 1199, 7996,
1.75 1127. 7461,
1.59 1055, 6878,
1.32 896. 58557,

FGM

15C0.
1253.
1014.
789,
362.

FGM

1671.
1423,
1162,
316.
444 .

FGM

1812.
1547.
1269,
10066+

504.

FGM

1907.
1629,
1340.
1067.

543.
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NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 500C0 M0=0.536

CASE FN SFC WEM TC EPR W2 wac BPR PCN# PCNF#»

251. 2421. 0.558 1350. 1640. 4.43 976. 21.7 6,02 90.1 102.0
252. 2000. 0.563 1125, 1535, 3,90 923. 19.7 6.31 88.1 95.0
253, 1500, 0.582 873. 1398. 3.27 852. 17.3 6.70 B8S5.8 86.6
254, 1C00. 0.536 636, 1252. 2.62 7T67. 1la.4 7T.31 B82.9 7T6.0

255. 500. 0.817 408, 1087. 1.91 660. 10.9 8.48 TB«4 60.7
ALT = 50000 M0=0.6
CASE FN 5FC W FM TC EPR W2« w2c BPR PCN#+ PCNF=

256, 2362. 0.583 1377. 1640. 4.32 971. 22,2 6.10 89,7 101.0
257. 2000. 0.589 1178, 1549, 3,89 928. 20.5 6.35 B88.1 95.2
258, 1560, 0.610 916. 1411, 3.26 86l. 18,0 6.77 85.8 87.0
259, 1C00. 0.671 671, 1266, 2.62 7T8l. 15.1 7.40 83.0 76.7

260. 500. 0.861  430. 1095, 1.91 682. 11.5 B.67 78.6 61.9
ALT = 500€0 : MO=0.7
CASE EN SEC WEM  TC  EPR W2+ W2C BPR PCN#® PCNFe

26t. 2300. 0.62} 1427. 1640, 4,15 960. 23.2 6.22 89.1 9G.3
262. 2000. 0.629 1257, 1564. 3.81 926. 21.9 6.41 87.9 94.9
263, 1500. 0.655 982. 142%. 3.22 867. 19.2 6.88 85,7 87.1
264, 1000. 0.724 724. 1283. 2.60 795. 16.2 7.55 83.0 77.3
265, 500. 0.929 465, 1108, 1.90 707. 12.4 8,95 7B.7 63,5

ALT

50000 M0=0,82

CASE FN SFC WRM 1€ EPR W2w w2c BPR PCNs PCNF#

266. 2270. 0.665 1509. 1642, 3,96 947. 24.9 6.33 88.5 97.%
26T, 2000. 0.673 1345, 1573, 3,66 918. 23.6 6.51 87.5 93,7
268. 1500, 0.703 1055. 1441, 3.10 862. 20.8 7.00 85.3 B86.4
269, 1000, O.784 784. 1298. 2.52 7199. 17.7 7.72 82.7 17.2
270. 500. 1.011 - 505. 1122. 1.85 T24. 13.6 9.23 1T8.6 064.6
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ALT =

CASE

251.
252,
253,
254,
255.

ALT

i

CASE

256.
257.
258,
259.
260.

ALT

CASE

261.
262.
263,
264,

265. .

ALT

CASE

266,
267.
268,
269.
270.

NASA QUIET ENGINE FAN A

1962 U.S.
1.0 RAM RECOVERY,
500C0
P2 T2 PE
2.05 412.5 10.8
2.05 412.5 3.8
2.05 412.5 8.5
2.05 412.5 7.0
2.05 412.5 5.2
50040
p2 T2 PE
2.15 4lB.2 11.1
2.15 418.2 10.3
2.15 4&18.2 9.0
2.15 418,2 Te4
2.15 418,2 5.5
500C0
P2 T2 PE
2.33 428.3 l1i.8
2.33 428,3 11.0
2.33 428.3 9.6
2.33 428.3 8.0
2.33 428.3 6.0
500C0
P2 12 PE
2.62 442.6 12.8
2.62 442.6 12.0
2.62 442.6 10.5
2+.62 442.6 B.8
2.62 442.6 6.7

TE

T46
717.
679,
631 -
571.

TE

751.
T26.
688,
640,
580.

TE

760
T39.
T0l.
655.
595,

TE

T72.
753,
716,
671.
613.

STANDARD ATMOSPHERE,
NO AIR BLEED OR POWER

p28/P0

l1.83
1.74
l.62
1.50
1.37

P28/pP0

1.91
1.83
1.70
1.58
l.44

P28/P0

2.05
1.98
1.85
1.71
1.57

P28/P0

2.26
2.19
2.06
1.91
1.75

IDEAL

T28

4732.6
465.5
455.0
443.5
430.4

T28

478.9
471.9
461l.4
449,.8
436.6

128

488.4
482.8
472.3
460.9
44T .4

T28

502.1
497,11
487.0
"75'9
462.4

NOZZLES
EXTRACTION
M3=0,536
P8/PO T8 FGD
1.70 1272, 3863,
1.56 1198, 3498,
1.42 1106. 3026
1.29 10l16. 2505,
1.17 925, 1917.
MO=0.6
PA/PO T8 FGD
l.74 127). 4154,
1.61 1206. 3833,
1.46 1112, 3356,
1,32 1022. 2825.
1.19 93246, 2228.
MO=C.T
pg/eo T8 FGD
1.80 1270. 4694.
1.69 1214, 4414,
1.52 1121. 3931,
1.37 1028, 3388.
1.23 928. 2778,
M0=0.82
P8/PO T8 FGD
1.91 1269. 5499.
1.80 1218, 5237.
1.61 1125. 4729.
l.44 1033. 4168.
1.28 930, 3550.

FGM

1016.
827.
619.
426.
246,

FGM

1060.
a92.
672.
469,
275,

FGM

1142.
398.
T760.
540.
325.

FGM

1276.
1133,
873.
633,
394%.
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NASA QUIEBY ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE., IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION

ALT = 50040 M0=0,9

CASE FN SFC W EM TC EPR W2 W2C BPR PCN# PLNF»

271, 2268, 0.694 1573, lo44., 3.82 937. 26.2 6.41 88.1 96.1
272. 2000. 0.702 1403, 1576, 3.54 910. 24.8 6.61 8T7.1 92.6
273. 1500. 0.734 1102. 1445, 3,00 857. 21.9 7.11 85.0 85.6
274, 1000. 0.819 819. 1303. 2.44 796. 1B,6 7T.85 82.4 7T6.6

215, 500. 1.062 531, 1128, 1.80 726, 14.5 9.39 TB8.4 6446
ALT = 500C0 : M0=0,95
CASE FN SFC WEM TC EPR W2+ W2C BPR PCNs PCNF+»

276. 2268. 0.712 1615, 1645, 3.74 930. 2T7.1 6.47 87.8 95.2
217, 2C00. ©€.720 1440. 1576 3.46 905, 25.6 6.67 B6.,8 91.8
218. 1500. 0.754 1131. 1446, 2.93 B852. 22.6 T.l9 B84.8 84.9
279. 1000. 0.8a2 842, 1306. 2.39 793, 19,2 7.94 82,2 7T6.1
280, 500. 1.087 543, 1129, 1.76 725. 15.0 9.51 78.2 64.4
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ALT =

CASE

271.
272.
273,
274,
275,

ALT

1}

CASE

276,
2717,
278.
279.
280.

1962 U.S.
1.0 RAM RECOVERY,

500C0

P2

2.85
2.85
2.85
2.85
2.85

500400

P2

3.01
3.01
3.01
3.01
3.01

NASA QUIET ENGINE FAN A

T2

453.4
453.4
453,.4
453 .4
453 .4

T2

460.6
460.6
460.56
460.6
460.6

PE

bt

-4 D W
.
LoV LS IO RN ]

PE

ia4.0
13,2
11.6
9.7
T.4

TE

781,
763,
T26.
681.
625.

TE

TRE.
T69.
732.
688.
632,

STANDARD ATMOSPHERE,
NC AIR BLEED OR POWER

P28/P0

2.43
2.36
2.22
2.07
1.90

p28/pP0

2.55
2.48
2.34
2.18
2.01

IDEAL

T28

£12.4
507.5
49746
486.7
473.5

T28

519.3
514.4
504.7
494.0
480.8

NDZZLES
EXTRACTION
MO"-’OO‘;
P8/PO T8 FGD
2.00 1268, 6143,
1.88 1218. 5877,
1.67 1125. 5353,
1.49 1033, 4766,
1.32 929. 4131.
MD=0.95
P8/P0 T8 FGD
2.05 1268. 6591,
1.93 1217, 6321.
1.72 L124. 5784,
1.53 1033, 5182,
1.35 927. 4526,

FGM

1383.
123,
955.
698.
445,

FGM

1455,
1296.
1009.
T42.
477.
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FAN A

INSTALLATION EFFECTS

Preceding page blank i
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NASA QUIET ENGINE FAN A
1962 UseS. STANDARD ATMOSPHERE, IDEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT = SEA LEVEL MO = 0

CASE FN SFC WFM 7C EPR W2¥ L BPR PCN* PCNF*

1. 22003. 0.358 7881. 1691. 3.53 827. 130.5 5.33 88.7 90.0
2. 20776. 0.372 71726. 1692, 3.53 B8l6. 127.8 5.26 88,7 89.6
3. 21798. (0.360 7849, 1692. 3.50 B824. 130.6 5.31 88.7 89.7
4. 22051. 0.359 7924. 1696. 3.53 827. 130.5 5.34 88.7 90.1
5. 20620. 0.375 7733. 1697. 3.50 8l4. 128.0 5.24 B88.7 89.4

H

ALT SEA LEVEL MO = 0.25

CASE FN SFC WFM TC EPR W2% w2C BPR PLN& PUNF®

6. 16155, 0.473 7636, 1680. 3.39 B828. 131.5 5.53 88.2 89.0
7. 1514t. 0.495 7491, 168l. 3.39 819, 128.9 5.46 88,2 B8B.6
#. 15962. 0.476 7597. 168l. 3.36 B825. 13l.6 5.51 88,2 B8B.7
9. 16198. 0Q.474 7677. 1685. 3.39 B28. 131.5 5.54 88.2 89.1
10. 14994. 0.500 7492. 1686. 3.37 Bl7. 129.0 5.44 88.2 B88.4

fl

ALY SEA LEVEL M0

]
[=)
.
&

CASE FN SFC WFM TC EPR W2* wW2C BPR PCN* PLNF*

11. 1350C. 0.555 7495, 1663. 3.18 825. 132.9 5.82 B87.4 B817.3
12. 12596. (0.585 7363, 1665. 3.19 818B. 130.3 65.T76 87.4 87,1
13. 13330. 0.5860 7465. 1665. 3.16 823. 133.0 5.80 87.4 87.1
14, 13541, 0.557 7537. 1667. 3.19 825. 132.9 5.83 87.4 87.4
15« 12465%. 0.591 7362. 16869, 3,17 Bl7. 130.4 5.75 87.4 86.8

ALT 10000 MO

]
o

CASE FN SFC WFM TCc EPR W2 W2C BPR P{N* PUNF*

16, 18050. (@.354 6390. 1684. 4.06 898. 103.8 5.17 90.8 96.8
L7. 17161l 0.365 6267. 1685, 4.06 8S%0. 101.7 S5.11 90.8 96.6
1B. 17837. 0.356 6354, 1685, 4.02 894, 103.9 5.14 90.8 96.5
19. 18094. 0.35¢ 6435, 1690. 4.06 899, 103.7 5.17 90.8 97.0
2G. 17013, 0.369 6276+ 1693, 4.03 888. 101.8 5.09 90.8 96.3
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CASE

|
2.
3.
4.
Se

ALT

CASE

6.
T

9.
10.

I

ALT

CASE

11.
124
13.
4.
15.

B

ALT

CASE

lé.
17.
18.
19.
20,

1962 U.S.

NASA QUIET ENGINE FAN A

IDEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

ALT = SEA LEVEL

P2 T2
14.70 518.7
14.40 518.7
14.70 518.7
14.70 518.7
l4.4C 518,.7

SEA LEVEL

P2 12
15.35 525.2
15.04 525.2
15,35 525.2
15.35 525.2
15.04 525.2

SEA LEVEL

P2 T2
l6.41 535.3
16.08 535.3
16,41 535.3
16.41 535.3
16,08 535.3

16000

P2 T2

10.11 483.0
9.90 483.0
10.11 483.0
10.11 483.0
9.9C 483.0

PE

65.5
6442
64.8
65.5
63.6

PE

66,2
64.9
65.0
66.3
64t

PE

673
66.0
667
6Tt
6545

PE

50.5
49.5
43.9
5046
49.0

TE

902.
902.
900.
902.
900.

TE

903.
903.
90l1.
Q04 .
902.

TE

905.
306.
904,
906.
S04.

TE

BT4.
875.
Bi2.
875.
872.

STANDARD ATMOSPHERE,

P28/P0

1.39
1.37
1.39
1.39
1.36

pz28/PQ

le#43
l.41
1.43
l.44
1.40

p28/p0

1.50
147
1.49
1.50
1.47

P28/P0

l.47
l.44
la%46
le4?

T28

58l1.3
S8l.6
580.8
58l.4
581.2

128

585.4
585.6
585.5
585.1

T28

"592.1

592.2
591.7
592.3
591.8

T28

550.8
551.0
550.2
551.0
550.6

p8/P0

1.36
1.34
1-35
1.36
1.34

paspo

1.36
1.35
1.36
1.36
l.34

ra/PO

1.37
1.35
1.36
1.37
1.35

P8/PC

1.46
1.44
1.45
1.46
1.44

MO

T8

1359.
1362,
1361.
1362.
1368,

(]
o

FGD

17207.
16150.
17065,
17244,
16045.

MO = 0.25

T8

1350.
1353,
1351.
1353.
1359.

MO

T8

1335.
1340.
1338.
1339,
1344,

MO

T8

1334.
1337,
1336,
1339.
1344,

FGOD

18766.
176%4.
18617.
18803.
17585,

0.4

FGD

21182.
20091.
21042.
21219.
199913,

FGD

13843,
13099,
13701.
13873,
13007.

FGHM

4796
4526,
4733,
4807.
4574,

FGM

4845,
4678.
4778.
4857.
4622.

FGM

4910.
4747,
4845.
4922.
4690.

FGM

4207.
4Q62.
4136,
4221.
4Q06.
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1962 U.Se.

NASA QUIET ENGINE FAN A
STANDARD ATMOSPHERE,

ICEAL NOZZLES

RAM RECOVERY, AIR BLEED AND POWER EXTRACLTION EFFECTS

ALT =

CASE

21.
22,
23.
244
25.

ALT

CASE

26,
21.
28.
29.
30.

ALT

CASE

31.
32.
33.
34.
35.

ALY

1t

CASE

36.

37.
38.
3%.
40.

46

10000

FN

13588.
12849,
13415.
13632,
12719.

1000

FN

9179.
85T4.

G016..

3219.
8450.

20000

FN

8314,
T854.
8la7.
8351,
TT735.

26000

FN

1296.
6865.
7137,
7337.
6T46.

SFC

0.455
0.413
0.459
0.457
Q0.478

SFC

0-6“0
0.672
Q.647
0.641
0.583

SFC

0.504
0.524
C' 510
0.506
0.533

SFC

0.602
0.628
0.611
C. 604
0-641

WEM

6189,
6072,
slé6l.
6231,
6085,

WFM

5870.
5764.
5836,
5911.
5771.

WFM

4190,
4112,
4156.
4231.
“124.

WFM

4390.
4311.
4358.
4431.
4321.

TC

1673,
1674,
1675.
1678.
1682.

1

1617.
1618.
1618.
l622.
1625,

TC

1577,
1578.
1578.
1585.
1589,

TC

1571,
1579.
1579,
1585.
1589,

EPR

3.90
3.90
3.8B6
3.20
3.87

EPR

3.21
3.22
3.18
3.22
3.19

EPR

3.86
3.87
3.81
3.87
3.82

EPR

3.58
3.59
3.53
3.59
3.5%

K2 *

894,
887.
891.
895.
885.

W2¥®

859.
856.
856,
860.
854.

W2*

907.
902.
903.
908.
300.

W2¥

g9s.
896.
895.
899.
894,

MO = 0.25
W2C BPR
104,5 5.32
102.5 5.28
104.7 5.30
104.9 95.33
102.6 5.26
MO = 0.6
Wa2c BPR
107.5 6.02
105.4 5.99
10T.6 5.99
107.5 6.02
105.4 5,97
MO = Qa4
w2C 8PR
T6.3 5.47
T4.8 5.43
Toad 5.43
762 5.48
T4.9 5.41
MO = 0.6
waC BPR
8l.1 5.76
T9«4 5.74
Blel 5.72
8l.0 5.76
79.5 b.72

PCN»

90,2
90.2
90.2
90.2
90.2

PCN#

87.6
87.6
87.6
B7.6
87.6

PCN=*

90.1
0.1
90.1
90.1
90.1

PCN=

B9.1
89.1
89.1
89.1
B9.1

PCNF*

35.6
95.4
95.3
95.7
95.1

PCNF*

89.8
89.6
89.95
89.9
89.4

PONF*

96,0
95.8
95,6
6.2
95.5

PCNF#

94.1
94.0
93.17
4.3
33,1



ALT =

CASE

21.
224
23.
24a
25.

ALT

h

CASE

26.
27.
28.
29.
30.

ALT

CASE

3l.
32.
33.
34.
35.

ALT =

CASE

36.
37.
38.
39.
40.

10000

P2

10.5¢
10.35
10.5¢%
10.56
10.35

10000

4

12.89
12.64
12.89
12.89
12.64

20000

P2

Te54
7.39
Te54
T.54
T.39

240000

p2

8.62
8.44
8462
B.62
8.44

NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES

RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
MO = 0.25

T2

489.1
489.1
489.1
489.1
489.1

T2

517.9
517.9
517.9
517.9
517.9

T2

461.7
461.7
46l1.7
461.7
461.7

T2

479.7
479.7
479.7
4719.7
479.7

PE

51.1
50.1
50.5
5le.2
49,6

PE

53.5
5245
52.9
53.6

PE

36.2
35.6
36.3
35.0

PE

39.0
38.3
384
39.1
3T.8

TE

B76.
876,
813.
876,
874.

TE

882.
882.
879.
88Z.
880Q.

TE

827.
827.
824.
82a.
825.

TE

843.
843.
840.
B43.
840.

P28/P0

1.51
1.48
1.51
1.51
l.48

P28/P0

1.72
1.68
l1.71
l.72
1.68

P28/P0

1.61
1.58
1.60
1.61
1.57

p28/P0O

1.79
1.75
1.78
1.79
L.75

128

554.6
554.8
564.0
554.8
554.3

728

574.3
5T4.3
573.7
574.5
573.8

128

522.8
522.9
522.0
523.1
522.3

T28

538.8
5138.7
538.1
539.1
538.2

PB/PO

1.47
1.45
1.46
1.47
1.44

PB/PO

l.49
le47
l.48
1.49
l.46

P8/PO

1.52
1.50
1.51
1.52
1.49

P8/P0

1.59
1.57
1.58
1.59
1.56

T8

132%.
1327,
1328.
1329.
1335.

MO =

T8

1280.
1283.
1282.
1284,
1289,

MO

T8

1240,
1243.
12"3.
1247,
1253.

MO =

T8

1236.
1239.
1239,
1242,
1249,

FGOD

14884,
14138,
14761.
14920.
14050.

0.6

FGD

19983.
19174.
19851.
20024.
19078.

0.4

FGD

11556.
11040,
11431,
11593,
109%8.

0.6

FGD

14426,
13870.
14301.
14464,
13781.

FGM

4242,
4099.
4174,
4255.
4044.

FGM

4355.
4212.
4283.
4369.
41564,

FGM

3119.
3018.
3049.
3133.
2963,

FGM

3465,
3356,
3393,
3479,
3298,

47



RAM
ALY =

CASE

41.
424
43,
LT
45,

ALT

CASE

HE.
47.
48.
49,
50.

ALT

CASE

51.
52.
53.
54,
55

ALT

CASE

5¢.
57.
58.
59.
60.

48

1962 U.
RECOVERY,
20000

FN

6934,
6507,
c78L.
6972.
638¢C.

3GQ00

FN

6598,
62717
64474
6643,
6168,

3CQ00

FN

593¢é.
S628.
5779,
5978,
5513.

36000

FN

5485,
5188.
53317.
5527.
5075.

NASA QUIET ENGINE FAN A
S. STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

SFC

g.651
C.681
C.t62
0.654
C.€95

SFC

Q.487
C.503
0.495
0.491
0.514

SFC

C.5T71
€.591
C.580
C.574
C.604

SFC

C.€63
C. 688
C.b676
C.566
C. 708

WEM

4517.
46434.
4487,
4558.
4441.

WEM

3216.
3156.
3188.
1260.
3170.

WFEM

3384,
3325.
3352.
3431.
3332.

WFM

1641,
3572.
3608.
36B3.
3581.

TC

1578,
1579.
1579.
i589.
1588,

TC

1569,

1571
157 3.
1581.
1586.

1C

1571.
1572.
1572
1581,
1585,

TC
1571.
1572,
1572.

1580.
1583.

EPR

3.41
3.42
3.37
3.42
3.38

EPR

4.49
4,50
Gatl
4.51
4e4)

EPR

4.18
4.18
4.10
4.19
4.12

EPR

3.74
3.74
3.68
3.75
3.469

W

888.
887.
885,
B8B.
B85.

We*

P69
966,
965,
971.
964.

h2*

954,
953.
950.
955.
951.

h2#

923.
22.
919.
924.
920.

ICEAL NOZZLES

MO

W2C

B4.2
B82.5
84.3
84.2
82.6

MO

w2C

97.3
56.1
57.4
57.3
5643

MO

W2e

41.1
59.8
6l1.2
61.1
59.9

MO

wWzC

67.0
65.7
67.1
67.0
65.8

= Q.7

BPR

5.90
5.90
5.88
5.91
5.88

= Qo

BPR

5.20
5.18
5.16
S.21
5.15

[}
o
.
o

BPR

5S4l

‘5.4l

5.38
Sed2
539

= 0.82

apPgR

5470

5.70
5.67
5.71
5.7

PCN®

88.6
88.6
88.6
B8.6
88.6

PCN*

32.5
2.5
92.5
925
32.5

PCN*

91.4
Fla4
9l.4
Il.4
Il.4

PCN®

89.8
A9.8
£9.8
89.8
B9.8

PCNF2

92.8
92.7
32.5
92‘9
92.5

PCNF®

103.5
103.2
102.17
103.7
102.7

PCNF#

100.8
100.7
100.1
101.0
100.2

PCNF#

96.8
6.8
6.4
37.0
96.5



RAM
ALT =

CASE

41.
424
43,
44,
45,

ALT =

CASE

46,
47T,
48.
49.
50.

ALT

CASE

51.
52,
53.
S54.
55.

ALT

CASE

56.
57
S5B.
59.
6Q.

NASA QUIET ENGINE FAN A
TDEAL NOZZLES

1962 U.S.
RECOVERY,
20000

P2 72

9.37 49l.4

9.18 49).4

3.37 491.4

.37 491l.4

F.18 491.4
30000

p2 T2

4.87 424.9

4.78 424.9

4.8T7T 424.9

4487 424.9

4,78 424.9
34000

P2 12

557 441.5

S.46 441.5

5.57 441.5

5257 441.5

Se4t 441.5
30000

P2 T2

6.79 467.3

6465 467.3

b.7% 46T7.3

6.75 467.3

6.65 467.3

PE

40,9
40.1
40.3
4l1.0
39.6

PE

26.2
25.7
25.7
26.3
25.3

PE

28.5
27.9
27.9
28.6
27.4

PE

32.0
31.3
3l.4
3z2.1
30.8

TE

853.
853.
850.
853,
850.

TE

796.
796.
7192.
797.
193.

TE

8il.
811.
806.
8ll.
807.

TE

833.
833.
B29.
833,
830.

STANDARD ATMOSPHERE,

pP28/Po

1.92
1.88
1.91
1.92
1.87

p2a/po

1.70
rleabb
1.69
l.70
1+66

P28/P0

1.89
1.85
1.88
1.90
1.85

P28/P0

2.23
2.18
2.22
2.23
2.18

T28

549.5
549.4
548.8
549.7
548.9

128

490.8

4590.18
4089.8
491.2
490.2

T28

505.6
505.5
5C4.5
50549
5047

T28

528.9
528.9
528.1
529.2
528,.3

PB/PO

l.64
1.61
l.62
1.64
1.60

PB/PO

1'68
1.66
l.6b
1.69
leb4

P8/PO

1.77
1l.74
1.75
1.78
1.73

p8/pPQ

1.92
1.89
1.90
1.93
1.87

AIR BLEED AND POWER EXTRACTION EFFECTS

MO =

T8

1234.
1237.
1237.
1240.
1245.

MG =

T8

1222.
12244
1226.
1231.
1238.

MO =

Te

1220.
1222.
1222.
1228.
1234,

0.7

FGD

16359,
15779.
16241.
15690,

FGD

8420.
8082.
81322,
B8457.
aopla.

FGO

10345,
9975,
10239.
10380.
9904,

MO = Q.82

T8

1218.
1219.
1220.
1225.
1229.

FGD

13541,
13113.
13432,
13576.
13040,

FGM

3701.
3580.
3626,
3716.
3519.

FGM

257T1.
2488.
2499.
2588.
2431.

FGM

2773,
2783.
2881.
2710.

FGM

3340.
3234,
3251.
3357,
3167.

49



RAM
ALT

CASE

61.
62
63.
b4.
65.

ALT

CASE

6b6.
67,
68.
659,
70.

ALT =

CASE

Tla
12.
T3.
T4,
T5.

ALT

CASE

Toa
77,
18.
19.
80Q.

50

1962 U.
RECOVERY,
35000

FN

5039.
4787.
4894,
5017.
46T79.

35000

FN

4898.
4646,
4742
4936.
4534,

35000

FN

4751
4503.
4602.
4788,
4390.

40000

FN

3998.
3798.
38517.
4037,
3695.

NASA QUIET ENGINE FAN A
S. STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

SFC

0.599
0.619
0.610
0.603
0.635

SFC

Q. 644
0.6686
C.658
0.648
Q.484

SFC

0.698
0.722
0.712
0.701
Q.742

SFC

0.600
0.620
0.614
0.604
0.640

WFM

3018,
2987.
3059.
297 1.

"WFM

3156.
3094,
3121.
3198,
3102.

WFM

33l 4.
3250.
3279.
3356,
3256.

WFM

2398,
2353,
2370.
2437,
2364.

TC

15617,
1568.
1570,
1578.
1583.

TC

1567.

.1567.

1568,
1577
1580.

TC

1567.
1568.
1568,
1977,
1579.

TC

1566.
1567.
157 1.
1580.
1587.

EPR

4.30
4e31
4.22
4432
bol%

EPR

4.05
4,05
3.97
4.06
3.99

EPR

3.75
3.75
3.68
3.76
3.69

EPR

4434
4434
4.23
4235
425

LA

967.
966
9613.
968,
F04.

W2+

949.
949,
945,
950.
F46.

W2*

925.
925.
921.
926.
922.

W2*

36B8.
968.
964,
265.

IDEAL NOZZILES

MmO = 0.7
W2C BPR  PCN¥
54.2 5.37 91.9
53.1 5.37 9l1.9
S4.4% 5.33 91.9
54.2 5.38 91.9
53.2 5.34 91.9
MO = 0,82
LA BPR PCN#*
57«4 5.52 90.9
56.2 5.52 90.9
57.5 5.48 90.9
57.4 5.53 90.9
5643 5.49 90.9
MO = 0,95
w2C BPR PCN=*
6l.2 5.T7T2 89.8
59.3% 5.72 89.8
61.3 5.68 B89.8
61.2 5.73 89.8
60.0 5.69 B89.8
MG = 0.7
W2e_ BPR PCN#*
42.9 5.38 92.0
42.0 5,38 92.0
43,0 5.33 92.0
42.8 5.40 92.0
42.1 5.3% 92.0

PCNF#

102.17
lDz-b
102.0
103.0
102.2

PCNF#

99.9
99.9
99.4
100.1
9.6

PCNF*

97.0
97.0
6.5
97.2
6.7

PCNF*

103.0
102.9
102.1
103.3
102.4



ALT =

CASE

6l.
62
63.
64.
65.

ALY =

CASE

66.
6T.
68.
69.
70.

ALT =

CASE

Tle
T2
T3.
T4.
75.

ALT

CASE

T6a
T1.
T8.
79.
§0.

1962 U.S« STANDARD
35000
p2 T2 PE
4.80 432.6 25.1
4,70 432.6 24.6
4.80 432.6 24.5
4,80 432.6 25.2
4.70 432.6 24.1
35000
P2 12 PE
S.27T 44T7.0 26.3
5.38 447.0 26.3
5.38 447.0 27.0
5.27 447.0 25.9
35000
P2 T2 PE
6,18 465.,2 29.1
6.06 465.2 28.5
bal8 465.2 28.5
ba1l8 465.2 29.2
6.06 465.2 28.0
40000
P2 T2 PE
3.77 428.3 19.8
3.7T0 42B.3 19.4
3.7T7T 428.3 19.2
3.77 428.3 19.9
3.70 428.3 18.9

NASA QUIET ENGINE FAN A
ATMOSPHERE,

TE

802.
B802.
798.
803.
198.

TE

815.
Bl5.
810.
815.
81l.

TE

830.
830.
B826.
831.
826.

TE

797.
797.
192.
798.
192.

P28/pP0

2.08
2.0%
2.07
2.09
2.03

P28/P0

2.29
2.25
2.28
2.30
2e24

p28/pP0

2.57
252
2.55
2.57
2.51

P28/PO

2.09
2.05
2.07
2.09
2.04

IDEAL NOZZILES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

T28

4971.7
497.7
§96.7
498.1
497.0

728

510.7
510.7
509.7
511.0
510.0

T28

526.9
526.9
526.0
527.2
526.3

b yd:]

493.2
493.2
491.93
493.7
492.3

P8/P0

1.95
1.92
1.92
1.96
1.89

P8/PC

2.06
2.02
2.02
2.07
1.99

P8/PO

2.19
2.15
2.16
2.20
2612

pa/Po

1.96
1.93
1.92
1.97
1.89

MO =

18

1213.
1215.
1216.
1222.
1227.

0.7

FGD

9632,
9316.
9539.
9664,
9254,

MD = 0.82

T8

1212.
1213.
1214.
1221.
1224.

FGD

11197,
10853,
11089.
11228.
10785.

MO = 0.95

T8

1212,
1213.
1214.
1221.
1223.

M0 =

18

1212.
1214,
1217
1224.
1231.

FGD

13257,
12872.
13154.
13291.
12802.

0.7

FGD

7605,
7354,
1515
7638,
7297.

FGM

2726.
2640,
2645.
2742.
2575.

FGM

2985.
2889,
2898,
3003.
2821.

FGM

3302.
3200.
3214.
3320,
3129.

FGM

2159.
2090.
2081,
2175.
2028.

al



CALT

RAM
ALT =

CASE

8l.
82.
83.
B4,
85.

ALY

CASE

Bé.
87.
88.
49.
9C.

ALT

CASE

9l.
2.
93.
94,
95.

Eil

CASE

9¢&.
97.
98.
39,
10C.

52

1962 U.5.

4G000

FN

389C.
3691.
3737.
392é6.
3576.

4C000

FN

3773.
357¢.
3629.
3810C.
3468,

45000

FN

3¢83.
2927.
2941.
3l2a.
2830.

45000

FN

2994,
2838,
2845,
3034,
2731.

NASA CUIET ENGINE FAN A
STANDARD ATMOSPHERE,
RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

SFC

G.644
O.866
C.661
0.5648
0.5689

SFC

0.697
G721
C.716
C.70C
Ca 746

SFC

C.607
Q627
C. 627
0.612
C.&55

SFC

G.653
C.675
C.675
0.658
€. 706

WFM

2506,
2458.
247T1.
2545.
2463,

WFEM

2628.
2577,
2598,
2668.
2586,

WFM

187tL.
1836,
1848.
1915.
1854,

WEM

1955.
1517.
1924,
1995,
1927.

TC

1565.
1566.
1567.
1579,
1582.

TC

1565,
1566,
1568.
1578,
1582,

TC

1565.
1566,
1574,
1586,
1596.

TC

1566.
1566,
1571.
1583,
1591.

EPR

4.08
4.08
3.98
4,16
4400

EPR

3.77
3.77
3.69
3.79
3.70

EPR

ha21
4.28
4.14
4430
4a11

EPR

4.02
4.02
3.90
4.05
3.92

W2*

951.
950.
946.
952.
547.

W2®

926.
326.
922.
928,
923.

Va4

9&3.
9562.
957.
965.
959.

W2*

945.
945.
939.
947,
941.

ICEAL NOZZLES

MO = 0,82
w2C  BPR
45.4 5.53
44.4 5,53
455 5.48
45.4 5.54
44,5 5.50
MO = 0.95
w2C  BPR
4Ba3 573
47.4 5.73
48.4 5.68
48,3 5.74
47.4 5.70
MO = 0.7
w2C  BPR
33,2 5.45
32.5 5445
33.3 5.39
33,2 5.46
32,6 5.40
MO = 0.82
w2C  BPR
35,1 5.60
34,4 5.60
35.2 5.54
35,1 5462
34.5 5.56

PCN®

91.0
91.0
91.0
91.0
91.0

PCN®

89.9
89.9
B9.9
8%9.9
89.9

PCN#

91.8
91.8
91.8
91.8
91.8

PCN#

90.8
90.8
90.8
90.8
90.8

PCNF®

100.2
100.2
96,9
10G. 4
99,7

PCUNF *

91.2
97.2
96.6
9T 4
96.8

PCNF®

102.1
102.1
101l.1
10l.4

PCNF*

95.5
99,95
98.3



RAM
ALT

CASE

Bl.
82
813.
84.
B85

ALT =

CASE

86.
87.
88.
89.
90.

ALT

CASE

9l.
92.
93.
94,
95.

ALT

CASE

96.
7.
98.
99.
100.

1962 U.5.

4C000

P2

4,23
4e15
4.23
4.23
4.15

4C000

P2

4,86
4.77
4.86
4,77

45000

P2

2.97
2.91
2.97
297
2.91

45000

P2

3.33
3. 26
3.33
3.33
3.26

NASA CUIET ENGINE FAN A
ICEAL NOZZLES
RECOVERYs AIR BLEED AND POMER EXTRACTION EFFECTS

T2

442,6
442.6
442.6
442 6
442.6

T2

460.6
460.6
460.06
460.5
460.6

T2

428.3
42843
428,3
42843
428.3

T2

442 .6
442.6
442,56
442.56
442.6

PE

21.2
20.8
20.56
21.3
20.3

PE

23.0
2245
2244
23.1
22.0

PE

15.3
15.0
14.8
15.4
14.6

PE

l16.4

16.1

15.9
16.5
15.6

TE

809.
809.
804,
al0.
805.

TE

824.
824.
8l19.
B25.
820.

TE

T96.
196
789,
197.
790.

TE

808.
808.
80l1.
809.
802,

STANDARD ATMOSPHERE,

P28/P0Q

2.30
2.25
2.28
2.30
2424

P28/P0

257
2.52
2.56
2.58
2.51

P28/P0

2.08
2.04
2.06
2.09
2.03

P28/P0

2.29
2.24
2427
2.29
2.23

T28

506.0
506.0
504.8
506.5
505.2

128

522.1
522.0
521.0
522.4
521.3

128

492.4
492.3
490.8
493.0
491.3

T28

505,.2
505.2
503.7
505.7
504.1

PasePo

2.07
2.03
2.02
2.08
1.99

P8/Po

2.20
2.16
2.16
2.21
2.12

P8/PO

1.93
1.90
1.89
1.95
1.86

P8/P0

2.04
2.00
l.98
2.05
1.96

MO = D.82
T8 FGD
1212. 8839,
1212. B8568.
1214, 8736,
1223. B8b68.
1226, 8497.
MO = 0.95
18 FGD
1211. 10459,
1212. 10156.
1215. 10360,
1222. 10493,
1226. 100838,
MO = Q.7
T8 FGD
1213, 5934,
1214. 5738,
1222. 5849,
1230. 5972,
1240. 5686,
MO = 0.82
T8 FGD
1213. 6898,
1213. 6486,
1218. 6801,
1227. 6933,
1235. 6617,

FGM

2366
2289.
22178.
2383,
2220.

FGM

2615.
2534.
2530,
2633.
2465,

FGM

1657.
1604.
1581.
1677.
1544.

FGM

1813.
1753.
1730.
1831.
16S0C.

53



NASA CUIET ENGINE FAN &
1962 U.S. STANDARD ATMOSPHERE, ICEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT = 45000 MO = 0.95

CASE FN SFC WFM TC EPR We# W2C BPR PCN* PCNF#

101. 2912. Q.706 2055. 1566+ 3.73 921. 37.5 5.79 89.8 96.7
102, 2758, (.731 2015, 1567, 3.73 921l. 36.7 5.80 89.8 96.7
103. 2773, Ca.731 2028. 1573, 3.63 916. 37.6 5.74 89.8 9¢.0
104. 294G. C.T10 2094, 1583, 3.75 923. 37.4 5.81 B89.8 937.0
105. 2654, 0.764 2026. 1590. 3.64 918. 36.8 5,76 B89.8 96.2

ALT = 50000 MO = 0.7
CASE FN SFC WFM TC EPR wW2s W2C BPR PCN% PCNF®
10¢&. 2371. C.6l6 1461. 1565. 4.20 956. 25.6 5.53 91.6 101.2

107. 2248, 0.638 1433, 1567. 4,20 956. 25%.1 5.53 91.6 101.1
108. 2230. Cdtb4 1435. 1578. 4.03 949. 25.7 5.45 9l.6 99.9
106. 2414, Q.623 1504. 1592, 4.24 960. 25.6 5.55 9i.6 101.8
11C. 2150. Q.675 1451, 1606. 4,06 951l. 2%5.2 5.47 91.6 100.3

ALT 50000 MD = 0.82

CASE FN SFC WFM TC EPR wWes wW2C BPR POUN* PCNi=*

ill. 2296. U.663 1523, 1565. 3.95 939. 27.1 5.68 90.6 98.8
112« 217¢€. C.¢687 1495, 1567. 3.95 938. 26.5 5.68 90.6 9J8.8
l13. 2157. C.694 1497. 1575 3.80 931. 27.2 5.60 90.6 97.8
114. 2337. C.666 1564, 1589, 3.98 94l. 27.1 5.71 90.6 99.2
115. 2076. Q.728 1511. 1602. 3.83 933, 26.6 5.63 90.6 98,1

ALT

L]

5C000 MO = 0.95

CASE FN SFC WkM TC EPR W2 W2C BPR  PON* PCNF*®

l1e. 2234. 0.717 1602. 1566. 3,67 91b. 28.9 5.88 89.6 96.1
117. 2114, C.743 1571, 1567. 3.67 915. 28.3 5.88 89.6 96.l
118. 2095. C.751 1574« 1574 3.53 909. 29.0 5.81 89.6 95.2
1156, 2271, C.722 . 1641l. 1587. 3.69 918. 28,9 5.90 89.6 9b.4
120. 2011. C.787 1583. 1597. 3.55 91ll. 28.4 5.83 89.6 95.5

54



ALT =

CASE

iGl.
1p2.
103.
104,
105.

ALT =

CASE

106.
107.
108.
109.
110.

ALT

CASE

111.
112.
113.
1l4.
1i5.

ALT

Ll

CASE

11é.
117.
118,
119.
120.

45000

P2

3.82
3.75
3.82
3.82
3.75

5Q000

P2

2.33
2.29
2433
2.33
2.29

5C000

P2

2.62
2.56
2.62
2.62
2.56

5Q000

P2

3.01
2.95
3.01
3.01

2495

NASA QUIET ENGINE FAN A
1962 U.S. STANDARD ATMOSPHERE,
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

12

46046
460.6
4&60,.6
460.6
460.6

T2

428.3
428.3
428.3
428.3
428.3

T2

442.6
442.6
442.6
442.6
442.6

T2

460.6

460.6
460.6
460.6
460.6

PE

17.8
17.5
17.3
17.9
17.0

PE

11.9
ll.6
11.3
12.0
11.2

PE

12.7
12.5
12.2
12.8
12.0

PE

13.8

‘1345

13.2
13.9
13.0

TE

823.
823.
817.
824.
8le.

TE

19%.
19.
786,
196.
787.

TE

B806.
BO7.
798,
808.
800.

TE

822.
822.
Si4.
823.
815.

P28/P0

2.56
2.51
2.54
2.57
2.50

Pz28/PQ

2.07
2.03
2.04
2.08
2.01

P28/P0

2.27
2.23
225
2.28
2.21

P28/P0C

2.55
2.50
2452
2.56
2a%8

ICEAL

T28

521.4
521.3
520.0
521.8
52045

T28

491.4
491.3
48942
492.2
490.0

v28

504.3
50442
502.3
565.0
503.0

T28

520.4
520.4
518.7
521.1
519.3

NOZZLES
MO = 0.95
P&/PO T8 FGD
2.17 1213. 8178,
2.13 1214, 7939,
2.12 1219. B8082.
2.18 1227. 8212.
2.09 1234, 7876.
MO = 0.7
P8/P0O T8 FGD
1.90 1214. 4626,
1.87 1216. 4473,
1.B4 1226. 4536.
1.92 1236. 4662
1.82 1250. 4418.
MO = 0.82
P8/PO T8 £GD
2.00 1213. 5379.
1.97 1215. 5211.
1.94 1223. 5282.
2.02 1232. 5415,
1.92 1246. 5149,
MO = 0.95
P8/PO T8 FGD
2.14 1214. 6382.
2.09 1215. 6195.
2.06 1222. 6287.
2.15 1231. 6417.
2.04 1241. 6134,

FGM

2012,
1949.
1930.
2030,
1883.

FGM

1246.
1224,
1187.
1285,
1164.

FGM

1383,
1339,
1305.
1401.
1279.

FGM

1538.
1489,
1455,
1556.
1423,

55



FAN B

STANDARD DAY PERFORMANCE

Preceding page blank

5%



ALT =

CASE

ALT

1'
2.
3.
4.
5.
6.
7.
8.
3.
i0.
11.
12.

]

CASE

ALY

13.
la.
15,
16.
17.
i8.
19,

It

CASE

58

20.
2l.
22,
23.
24.
25.

NASA QULET ENGINE FAN B
STANDARD ATMDSPHERE,

IDEAL NODZZILES

1.0 RAM RECOVERY,NO AIR BLEED OR POWER EXTRACTION

1962 U.S.
SEA LEVEL
FN SFC
21998. 0.367
20004, 0.362
17998. 0.359
16004. 0.354
14000. 0.354
12200. 0.355
9697, 0.360
8C00. 0.371
6001. 0.397
4C00. 0.453
2000. 0.609
1C00. 0.798
SEA LEVEL

FN SFC
16134, (.483
14997, (.483
12201. OQ.488
3000. 0.507
6000. (G.555
3C01. G.723
i000. 1,312

SEAL LEVEL
FN SFC
13455. 0.564
12€00. 0.569
9C03. 0.593
6Q000. 0.655
3C00. 0.857
100, 1.571

WFM

8069.
7232,
6454,
5668,
4951.
4260,
3596,
29467,
2384,
1810.
1218.

798.

W FM

7795,
7248,
5854,
45562,
3331,
2171.
1312.

WFM

7586.
6831,
5335,
3931.
2573.
1572.

¥C

1761,
1703,
1645.
1584,
1526.
1463,
1402.
1345,
1300.
1244,
1213,
1120.

TC

1747,
1709,
1603,
1494,
13717,
1274,
1191,

TC

1723,
1669,
1554,
1427.
1297.
11913,

EPR

3.69
344
3.20
2.35
2.70
2.46
2.21
1.96
1.71
1,47
1.23
1.12

EPR

3.54
3.38
2.96
2.52
2.07
1.59
1.25

EPR

3.32
3.10
2.65
2.18
l.68
1.30

W2e

829.
793,
753.
7i2.
667.
619.
566,
507.
440.
360.
254.
131.

W2e

831.
808 .
143.
665,
580.
465,
355.

WZs

829.
800.
733,
654,
555,
464,

W2cC

126.2
119.,2
112.4
I04.8
36.9
9.0
80.2
70.5
59.6
48,0
32.7
24.0

w2c

127.2
122.5
109.5
95.1
78.8
57.8
38.0

W2C

128.,2
121.5
166.2
B9.4
68,0
47,0

M0O=0

BPR

5.57
5.65
5.70
5.79
5.88
5.95
6.06
6.20
6.37
649
6.77
6.53

MG3=0,25

BPR

5.78
5.85
6.04
6.30
b.54
T+35
B.70

MO=0. 4

BPR

6.11
6.23
6.58
T.04
7.96
9.87

PCN=

' 87.8

B6.8
85.8
B4, 7
83.4
B82.1
80.3
78.3
75.8
T2.3
64.7
52.5

PCN=

87.3
Bb. 6
B4.8B
82.5
Tt
T4.7T
67.3

PCN#

Bb.4
85.5
83.4
80,6
76.#
70.2

PCNF#»

85.8
B2.4
79.0
T4.8
69.5
4.0
57.9
50.7
4l.6
30.0
2l.8

PCNF =

B7.5
85.5
79.3
Tl.4
61.3
47.5
32.2

PCNF=

85.5
82.2
75.2
65.3
52.1
38.4



ALT =

CASE

i.

CASE

13.
14,
15.
16.
17.
18.
19.

ALT

CASE

20.
21
22.
23,
24
25.

1962 U.S.
SEA LEVEL
p2 T2
14,70 518.,7
14.70 51i8.7
14.70 518.7
14.70 518.7
i4.70 518.7
14.70 518.7
14.70 518.7
16,70 518.7
14.70 518.7
14.70 518.7
14.70 518.7
14.70 518.7
SEA LEVEL
p2 T2
15.35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
15.35 525.2
SEAL LEVEL
p2 T2
16.41 535.3
16.41 535.3
16.41 535.3
i5.41 535.3
16.41 535.3
16.41 535.3

NASA QUIET ENGINE FAN B
IDEAL NOZZILES
1.0 RAM RECOVERY,NO AIR BLEED OR POWER EXTRACTION

PE

68.5
64,6
60.8
56.6
52.1
47'5
2.7
37.6
32.1
25.8
18.0
13.0

PE

9.3
667
59.4
51.1
42.0
3l.0
20.5

PE

70‘4
6645
5T.7
48,0
3644
25.1

TE

B75.
856.
836.
Bl4,
791,
T57.
T40.
T13.
685,
652.
613,
579,

TE

ars.
863.
826,
T84,
T35.
682,
6529,

TE

876.
a57.
815,
Toh.
712.
657.

STANDARD ATMOSPHERE,

P28/P0C

1.38
1.35
1.31
1.28
1.24
1.21
l1.17
1.14
1.10
1.07
1.03
1.02

P28/P0

1.42
1.40
1.33
1.27
1.20
1.13
1.08

pes/PQ

1.48
1.45
1.37
1.30
1.21
1.15

T28

579.8
575.0
570.3
565.2
560.2
£54.9
549,5
543.7
537.8
531.8
525.5
522.1

T28

583.5
580.3
571.5
56242
552.0
540.5
531.5

T28

589.6
585.1
575.3
564.6
£52.6
543.0

pa/pPo

1.38
1.33
1.29
1.25
1.21
1.17
l.14
1.11
1.08
1.25
1.02
1.01

pg/P0

1.38
1.35
1.27
1.20
l.1%
1.08
1.04

ps/PO

1.39
1.35
l1.26
l.18
1.11
1.06

T8

1414,
1376.
1340,
1303.
1269,
1234,
1202.
1178,
1168.
1150.
1161.
1092.

MO=

T8

1403,
1378.
1312.
1249,
1187,
1153.

MO

T8

1384.
1349,
1279.
1208.
1148.
1110.

M0=0

FGD

17106,
15686,
14210.
12748,
11243,
9707.
8153,
6580,
4976.
3337,
1683,

841.

0.25

FGD

18673,
17720.
15119,
12366,
3425,
6198,
3744,

=0,4

FGD

21108.
19750.
15821.
13625.
10070.

7365.

FGM

'4891.
4318.
3788.
3256.
2757,
2294,
1845.
1421.
1025.

663,
317.
159.

FGM

4947,
4559.
3580.
2658,
1800,

990.

454,

FGM

5002.
4458,
3346.
2361.
1396.

T26.

59



MASA QUIET ENGINE FAN B
1962 U.S. STAMDARD ATMOSPHERE, IDEAL NOZZILES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = SEA LEVEL M3=0.5

CASE FN SFC WFM TC EPR W2e WzC BPR PCN# PCNF#»

26, 11847. G.626 7410. 1700. 3.12 824. 129.0 6,39 85.7 83.3
27. 11090. 0.631 6944, 1666, 2,99 807. 124.8 6.49 85.1 Bl.3
28, 9C0l. G.653 5878. 1588, 2.69 Té6. 1l4.1 6,77 B3I.T 7T6.7
29, 6001. 0.727 4360, 145%. 2.22 694. 96.7 7.31 Bl.0 6&7.6
3C. 3C00. ©.960 2879. 1315, 1.73 606. 7T5.4 B.30 77.2 54.8
3l. 1500, 1.764 1765, 1201. 1432 527. 53.3 10.46 7T1l.6 42.4

ALT SEA LEVEL MO=0.6

CASE FN SFC WFM TC EPR W2+ Wet BPR  PCN# PCNF#

32, 10312. 90.695 7169, 1670. 2.89 8l4. 129.7 6.73 B84.8 80.6
33. 10004. 0.699 6993, 1658. 2.84 808, 128.0 6.78 84.6 179.9
34, 8001, 0.735 5882. 1578. 2.54 769. 116.6 7.12 83,0 75.3
35. 6002. G.799 4778, 1488. 2.23 T25. 104.3 7.56 Bl.2 69.2
36. 3998. 0.938 3750, 1392. 1.91 674, 90.7 8.16 T79.0 6l.6
37. 2000. 1.312 2624, 1280. 1.55 615, T2.9 9.40 75.7 5l.8

H

ALT 100C0 MO=0

CASE FN SFC WFM TC EPR Wz2s= W2C BPR PCN# PCNF#

38, 18294, 0.365 6680, 1779. 4.28 907. 100.4 5.44 90.0 95.8
39, 15002, 0.351 5260. 1642. 3.68 826, 89,4 5.58 ®7.7 88.7
40. 12000. ©€.343 4113, 1521. 3.15 742. 78.7 5.72 85.5 8l.5
41. 9¢03., 0.342 3081. 1407. 2.60 645, 6642 5.95 82.7 72.5
42, 6000. Q.357 2141, 1285. 2.05 529, 52.4 6.19 T9.0 60,3
43. 3000, 0.432 1295, 1169, 1.52 375. 35,8 6,47 73.1 43.4
b 1000, 0.678 678, 1078. 1.17 217. 20.3 6.63 58.7 26,1

ALT = 10000 & MO=0.25

CASE FN SFC WFM TC EPR W2# Wwa2c BPR PCN#= PCNF#

45. 13820. 0.467 6450, 1760, 4.11 904, 101.5 5.59 89.4 94,4
46, 12€00. 0.463 5556, 1675. 3.74 856. 94.3 5.71 88.0 90,9
47. 2997, 0.465 4188. 1531, 3,13 7TeT7. Bl.8 5.94 85.5 8l.6
48. 6002, 0.492 2955. 1391, 2.48 661. 66.6 6.34 82,3 1T0.6
49, 3€00. 0,603 1808, 1235, 1.82 521. 4B.4 6.96 77«3 54.7
50. 1C00. 1.035 1035, 1126. 1.33 384. 31.0 8.18 69.8 36.6



ALT =

CASE

26,
27.
28.
29.
30.
31.

ALT

i

CASE

32.
33.
34,
is.
36,
37.

ALT

CASE

3B.
39,
40.
41,
42
43.
G4,

ALY

CASE

45,
46.
&7.
48.
49,
50.

NASA QUIET ENGINE FAN B
IDEAL NOZZILES
EXTRACTION

1962 U.S.
1.0 RAM RECOVERY,
SEA LEVEL
p2 T2 PE
17.44 544,7 Tl.2
17.44 544,.T7T 68.7
17.44 5S&44.T H2.4
17.44 544,7 52.3
17.44 544,7T 40.4
17.44 544,77 23.3
SEA LEVEL
P2 T2 PE
18,75 556.1 T70.9
iB.75 556.1 64.1
18.75 556.1 56.9
18.75 '556,.,1 49.0
18.75 556.1 39.2
100C0
p2 T2 PE
10,11 483.0 53.0
10.11 483,0 47.90
10.11 483.0 4l.l
10.11 483.0 34.4
i0.11 483.0 27.2
10,11 483,0 1l8.6
1(.".11 483-0 10-7
100€0
P2 72 PE
10.56 489.1 53.8
i0.56 489.1 49.9
17.56 483.1 42.9
iv.66 489.1 34.6
t1o.56 489.1 25.1
10.56 489.1 16.1

TE

874.
863,
B34,
786,
133,
617

TE

873.
B68.
839.
BO6.
771,
T30.

TE

B58.
816.
T76.
T27.
673,
614,
555.

TE

857.
831.
785,
7B,
661
600,

STANDARD ATMOSPHERE,
NC ATR BLEED OR PODWER

p28/P0

1.54
1.52
l.46
1.33
1.29
1.23

p28a/p0

1.61
1.61
1.55
1.49
l.42
1.36

P28/P0

1.46
1.38
1.30
1,23
1.15
1.07
1.02

p28/pr0

1.50
1.45
1.36
1.26
l.16
1.09

128

595.6
592.8
586.1
575.%
563,13
5583.2

T28

603.2
602.2
595.3
588.0
580.4
571.2

T28

549,9
539.7
530.0
519.6
508.4
496.3
4B7.6

T28

553.4
546.9
535.5
522.8
508.4
497.1

P8/PO

1.40
1.37
1.31
1.22
114
1.08

PB/PO

1.40
1.36
1.22
1.26
1.20
l.14

P3/PO

l1.49
1.37
1.28
l.19
1.12
1.05
1.02

PB/RO

1.50
l.42
1.20
1.19
1.10
1.05

MO=

T8

1366,
1345,
1297.
1222.
1148.
1103.

MO=

T8

1344,
1337.
1288,
1235.
1182.
1126.

T8

1408.
1314,
1238.
1175,
1116,
1074,
1042,

0.5

FGD

23365,
22524,
20478,
17157.
134643,
10642,

0.6

FGD

26138,
25814,
23637,
21324,
18806.
16103.

M0=0

FGD

13975.
11687.
9500.
T262.
4925,
2500,
841.

MO=0.25

T8

1393,
1334,
1242,
1163,
1088,
1054,

FGD

15050.
13599,
119348,
8329,
5302.
2983,

FGM

5040.
4701.
3910,
2T93.
1729.

959.

FGM

5072.
4938,
4090,
3278.
2503,
1692.

FGM

4319,
3315.
2500.
1741,
1075.

500.

159,

FGM

4369,
3706,
2TG4..
1768.
929.
3gs.

61



NASA QUIBT ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED DR POWER EXTRACTION
ALY = 100C0 : MO=0.4

CASE FN SFC WFM TC EPR W2e Ww2c BPR PCN® PCNF+

51. 1i774. 0.535 6303, 1732. 3.87 B896. 102.9 5.82 88.6 92.4
52, 9C01. 0.539 4856, 1594, 3,28 822. 90.3 6,13 86,2 84.8
53. 6000. 0.572 3435, 1437. 2.62 7T26. T4.8 6.61 83,2 T4.4
54, 3€00. 0.710 2130. 1275. 1.92 603. 55.5 7.50 7B.4 58.8
55. 1800, 1.232 1232. 1136. 1.39 488. 37.6 9.15 7T2.3 42.2

ALT 100239 M0=0.5

CASE FN S5FC WFM TC EPR W2# W2C BPR PCN= PLNFs

56, 10569. 0.587 6201, 1709, 3,66 B887. 104.1 4.03 B87.8 90.4
57. 3699, 0.592 5326. 162%. 3,31 B847. 96.4 b6.25 B86.5 85.9
58, 6200. 0.630 3778« 1466. 2.66 T60. B80.5 6.78 83.5 To.l
59. 3L00. 0Q.787 2361. 1298. 1.96 648. 60,7 7.80 79.0 +6l.l
60. 100, 1.379 13784 1149, 1l.42 547. 42.3 9.7 T3.4 45.5

ALT

10060 M0=0.6

CASE FN SFC WFM TC EPR W2 W2cC BPR PCNe+ PCNF=

61, G445, 0.641 6054, 1681, 3,40 873. 105.,2 6.29 86.9 87.8
62. BLOO, 0.652 5214. 1604, 3,10 838. 97.7 6.53 B85,7 83.6
63. 6001. 0.4689 4138, 14%4. 2.67 7T84. 86.5 6.95 83.7 77.2
64, 4C00. 0.775 3099, 1375, 2.21 720. 73.8 7T.57 8l.l1 #68.6
55. 2C00. 1.052 2104, 1250, 1.73 643. 58,1 B.7T1l 7T7.4 56.7

ALT

H

103Co MO=0.729

CASE FN SFC W FM TC EPR W2 W2C BPR PCN« PCLNFw

&66. 30%3. 0.720 5794, 1639. 3.04 B849. 106.4 6469 B5.5 B84.D
67. TCOl. 0.737 5162, 1580, 2.82 825. 100.5 6.92 84.5 80.7
68, 5997. 0.767 4598. 1528, 2.62 BOO. 94.3 7.19 83.6 17.7
69. 4C00, 0.869 3474, 1406, 2.1%9 7T46. 8l.2 7.86 8l1.1 69.9
76. 2C00. 1.188 2375, 1271, 1.72 680. 65.4 9.04 77.8 58.9

62



ALT =

CASE

51.
52.
53.
54.
55.

ALT =

CASE

56.
57.
58,
53.
60

ALT

CASE

61.
62,
b3,
64.
65,

ALT

CASE

b6,
67.
&8,
69,
70.

1962
1.0 rRAM
10080

p2

1i.29
1..29
1i.29
11.29

10080

p2

11.99
11,99
11.99
11.99
il.99

100CO

e2

12.89
12.89
12.89
12.89
i2.89

100€0

p2

14.40
14.40
14.40
il a0
i4.40

NASA QUIET ENGINE FAN B
Us S« STANDARD ATMOSPHERE,

RECOVERY,

T2

498.5
498.5
498.5
498,5
498.5

T2

507.3
507.3
507.3
507.3
507.3

T2

517.9
517.9
517.9
517.9
517.9

T2

534.6
534,46
534.6
534,46
534.6

PE

54,9
47.9
39,2
28.9
1ql4

PE

55.9
51.5
42.5
31.7
21l.8

PE

56.8
52.5
46.0
38,8
30.3

PE

58,0
54.4
50.8
43.2
34.3

TE

B57.
813.
756.
686,
626,

TE

856.
a3l.
7175.
TO5.
645,

TE

856,
831,
793,
T69.
700.

TE

854,
835.
al6.
T73.
T26.

P28/7P0

l1.57
l.47
1.37
1.25
1.17

P28/P0

1.63
1.57
1.46
1.33
l.24

P28/PO

1.71
1.65
1.57
l.48
1.39

p28/Po

l.84
1.79
1.75
1.65
1.55

IDEAL

MO AIR BLEED OR POWER

T28

559.3
548,1
535.0
519.9
507.5

T28

565.1
558.5
545,1
530.0
517.6

T28

5T72.3
5€6.0
556.q
547.1
536.1

T28

583.9
579.3
5741
565.0
554.2

NDZZLES
EXTRACTION

P8/PO

1.51
1.38
1.25
1.14
1.07

pasero

l1.52
l.44
1.30
1.17
1.09

Pa3/P0

1.53
1.45
1.35
1.26
l1.17

pP8/PQ

1.54
1.48
l.42
1.32
1.22

MO=

78

1370.
1278.
1182,
1102,
1042,

MO=

T8

1351.
1298.
1195,
1107,
1038.

MQ=

¥8

1330,
1278.
1209.
1139-
1078,

M0=0.

T8

1298.
1259.
1226,
1152.
1080,

Q.4

FGD

16747,
14296,
11378,
8076,
5512.

0.5

FGD

18335,
16897.
13887.
104417,

T7TE.

0.6

FGD

20323,
18916.
16808,
14511.
11931.

129

FGO

23475,
22372,
21258,
18885,
16221.

FGM

4435,
3335,
2246,
1250,

608,

FGM

4491,
32310.
2614,
1509,

785,

FGM

4540,
3881.
3025,
2205,
1421,

FGM

4585,
4074,
3600.
2690.
18l13.

63



MASA QUIBT ENGINE FAN B
1962 Y.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 209G0 MO=0

CASE FN SFC WFM TC EPR WZe W2C 8PR  PCN# PCNF+

71. 11771. Q.349 4112. 1650, 4.16 B890. 675 5.52 89.4 94.4
T2, 9699, 0,339 3393, 1548. 3.68 824. 61.3 5.65 87.5 88.6
T3, 8C01. ©.332 2660. 1429, 3.15 740. 54.1 5.77 85.4 8l.5
T4, 6C02. 0.3233 1999, 13l1l. 2.61 644. 45.7 5.97 82.7 7T2.4
15. 4C00. ©.350 1400. 11%2. 2.06 528, 36.3 6.19 79.0 60.2

T6 2000. 0.429 859, 10B7. 1.52 375. 24,8 6.49 73.1 43.4
ALT = 200C0 MO=0,267
CASE FN SFC WFM TC EPR W2 W2C BPR  PCN# PLCNF#

17. 3076. 0.457 4148, 1656. 4.10 902. 69.9 5.67 89.2 94.3
T8. 3C00. U.454 3631, 1582. 3.77 860. 65.5 5.78 B88.0 90.4
79. 5598. 0.459 2755, 1449, 3.15 773. 56.8 6.02 85.5 82.0
80. 4000, 0.488 1951, 1303, 2.51 668. 4646 6.39 82.4 7T1l.1
Bl. 2000, 0,604 1209, 11i50. 1.84 530, 34,1 T.03 77.5 55.2

ALT = 20040 MO=0.4

CASE FN SFC WFM TC EPR W2s WacC BPR  PLN» PCNF«

B2. 8238. 0.516 4250, 1654, 3,99 908. 72.5 5.82 88.9 93.8
83. 6699, 0.516 3613, 1566, 3.60 861. 6&67.0 6.00 87.4 B88.9
84. 6C00. (.521 3126. 1497, 3.28 B820. 62.1 6.18 86,1 B84.8
85. 4C00. 0.557 2226, 1346, 2.62 T25. 51.5 6.65 B83.1 T4.4
86. 2300, 0,495 1390, 1180, 1.92 602. 38.5 7.49 78.5 58.8

ALT

200C0 M0=0,5

CASE FN SFC T WFM TC EPR W2#* wac BPR PCN# PCONFw

87. 7772. 0.562 4365, 1651. 3.89 9ll. 75.2 5.94 88.6 93,2
a8. 7000. 0©.564 3947, 1597. 3.64 883. 71.5 6.08 87.7 90.2
89. &6C00. 0.570 3418, 1527. 3.32 845. 66.% 6.30 B86.4 B85.9
0. 4000, 0.611 2446, 1378, 2.66 758, 55.3 6.85 83.4 76,0
91, 2000, 0,770 1539, 1203, 1.96 647. 42.1 7.81 79.0 61.1
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ALT =

CASE

1.
Tés
T3.
T4.
T5.
T6.

ALT

CASE

77.
78.
79.
Bcl
81.

ALT

CASE

B2
83,
84,
85,
86,

ALT

CASE

87.
8B.
89.
30.
ql.

1962
1.0 RAM
23070

P2

.75
6.T5
6.75
6.75
6. T5
6.75

20083

p2

7.10
7.10
7.10
7.10
7.190

200C0

p2

7.54
7.54
7.54
7.54
7.54

200C0

p2

8,01
8,01
B.01
8.01
8,01

NASA QUIBT ENGINE FAN 8
UsS. STANDARD ATMOSPHERE,

RECOVERY,

72

4473
44743
447.3
447.3
4‘.?.3
4473

T2

453.8
453.8
453.8
453.8
453.8

T2

461.7
461.7
461.7
461.7
461.7

T2

46%.8
459,8
46G.8
469,.8
469.8

PE

34,7
314
2745
23.0
18.2
12.4

36-1
33.7
29.0
23.5
i7.1

PE

37.7
34,6
32.0
26,2
19.3

PE

39.3
37.2
34.5
28.3
2l.2

TE

789,
757.
Ti9.
675,
624,
569.

TE

796,
TT4.
731,
67B.
615,

TE

804.
T77.
154,
701
636.

TE

Bli.
T94.
771.
T18.
653,

p28/pP0

1.45
1.38
1.30
1.23
1.15
1.07

P28/P0

1.51
1.46
1.37
1.27
1.17

P28/PO

1.59
1.52
1.47
1.37
1.25

pP28/P0

1.67
1,63
1.57
l1.46
1.33

IDEAL

NO AIR BLEED OR POWER

T28

5077
500.0
491.0
481.3
470.8

459,86

T28

513.4
507.9
497.2
485.4
471.9

T28

520.2
513.5
507.7
4935.5
48l.%

T28

527.4
523.2
517.3
504.9
490.8

NOZZLES
EXTRACTION

PB/PO

1.46
1.37
1.27
1.19
1.12
1.05

paseo

1.50
l1.43
1.31
i.20
1.11

pas/pPo

1.53
1.44
1.37
1.25
l1.14

pasPo

1.57
1.51
1.43
1.29
1.17

T8

1305.
1237.
1161,
1093.
1033,

5998.

M0=0

T8

1307.
1256.
1171,
1085,
1010,

MO

T8

1302.
1242,
1197.
1106.
1018.

MO

T8

1297.
1259,
1213.
1122,
1025.

MO=0

FGD

9047.
7805.
6344,
4845,
3285,
1668.

« 267

FGD

10181.
9312.
7595,
5761.
3718.

FGD

11516,
10446,
9543,
T75%4.,
5391.

=00. 5

FGD

12892.
12205.
11283,
9270,
6974,

FGM

2724.
2195.
1657.
1156.
715.
332.

FGM

2905,
2513.
1837,
1208.

640,

FGM

309¢6.
2597,
2210.
1430,

83iz.

FGM

32’95 -
2956.
2526.
1730.
1004,
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NASA QUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 204C0O M0=0.6

CASE FN SFC WFM TC EPR WZ» Wege BPR PCNe PLNF»

92. T448. 0.607 4522, 1649, 3,78 91l. 78.7 6.06 88.3 92.5
93, 7C00. G.610 4267, 1619, 3,64 896. 7TH.4 6.15 87.7 9(0.8
94, 5998. 0.618 3707. 1550. 3.31 861, 71.0 6.40 B86.5 B8é.5
35, 4C00. 0.667 2670, 1402, 2.67 782. 59.5 7.02 83.6 1717.1
96. 2000, 0.848 1697, 1224, 1.98 683, 46,0 8.05 79.4 63.0

It

ALT 20040 MO=0,7

CASE FN SFC W EM TC EPR  W2®  W2C BPR PCN#® PCNFs

97. 7199. 0.652 4696. 1647. 3.64 905. 82.7 6.17 87.8 9l.5
98. 5999, O.664 3985, 1566, 3,27 868. 76,0 6.49 B8B6.4 B6.7
99. 5000. ©C.684 3422, 1493. 2.95 834, 70.1 6.79 8S5.1 82.2
100. 3300. 0O.788 2365, 1342, 2.31 755, 5T7.0 7T.67 8l.7 71.9
101, 1200. 1.322 1322, 1139, 1.60 653, 40.6 9.55 76.4 55.0

ALT 2006C0 : M0=0.892

CASE FN SFC WFM TC EPR W2 W2C BPR PCNe PCNF»

192, 6845, 0.737 5044, 1647, 3,29 882. S0.8B 6.48 Bb.6 BE.3
i03. 5002. 0.773 3867. 1512, 2.78 830, 79.8 7.02 84.5 8l.2
104. 4GU0. (Q.821 3283, l442. 2.49 798. 7T2.8 T.44 B83.1 77.1
1046, 3C01. Q.904 2713, 1367. 2.19 7T64. 65.5 B8,00 B1.3 71.9
106, 1000. 1.535 1535, 1l69. 1.53 686. 47.8 10.05 76,4 57.3

ALY 300C0 MO=0.333

CASE FN SFC "WFM TC - EPR W2 WaC BPR PCN# PCNF+#

107. 6692, 0.469 3140. 1645. 4.62 966, 52.3 5,57 91.1 100.3
108. 6C00. 0Q.466 2798. 1582, 4,28 929. 49.4 5.69 89.8 96.5
109, 5000. 0.4866 2328, 1481. 3.79 811. 45.1 5.88 88.0 920.8
110, 4000, O0.474 1895. 1380. 3.30 BO6. 40.4 6.10 B6.1 84,5
111. 2000. 0.551 1102. 1164, 2.27 643. 29.3 6.81 80.9 66.3
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ALT =

CASE

92

93,

94,
95,
96-

ALT

CASE

97.
98,
59,
100,
101.

ALT

CASE

102.
103.
104,
105.
i06.,

ALT

CASE

107.
108.
i09.
11C.
11l.

1962
1.0 RAM
2C2C0

P2

8.62
8.62
8.62
8.62
B.62

200C0

P2

9.37
F.37
9.37
9,37
3.37

260C0

P2

11.33
1..33
it.33
11.33
il.33

3G0€0

P2

4.71
4,71
4.71
4.71
4.71

NASA QUIET ENGINE FAN B
UseSe. STANDARD ATMOSPHERE,

RECOVERY,

T2

479.7
473.7
473.7
479.7
479.7

T2

491.4
491.4
49144
491 .4
491.4

T2

518.8
518.8
5l18.8
518.8
518.8

T2

420.9
420.9
420.9
420.9
420.9

PE

4l.3
40,1
37.1
30.7
23.3

PE

43.7
4040
36.7
29.4
20.5

PE

48,9
2.4
38.5
34.3
24. 5

PE

2643
24.8
22.5
20.0
14,2

TE

820.
811,
188,
73%.
671,

TE

831.
B8G4.
T79.
722,
654,

TE

B52.
BQ9,
183,
754,
630,

TE

T71.
752.
T22.
690.
6il.

p2g/pP0

1.78
1.75
1.69
1.57
1.43

P28/P0

1.91
1.84
1.77
1.63
l1.48

P28/P0

2.25
2.12
2.04
1.96
1.79

P287P0

l.62
1.58
1.50
1.43
1.27

IDEAL NOZZLES
EXTRACTION

NG AIR BLEED OR POWER

T28

536.7
534.2
528.4
515.9
501.9

T28

547.8
540.8
534.7
521.7
506.2

T28

573.2
562.8
5561
550.2
535.1

728

483.2
478.5
471.1
463,.2
445,.6

P8/PO

1.63
1.59
1.50
1.35
l.21

Pa/PO

1.569
1.57
1.48
1.32
i.18

Pa/Po

1.82
1.63
1.53
l.44
1.26

P8/PO

l.64
1,56
1.45
1.35
1.18

MO=

T8

1292,
1271.
1225.
1133.
1031.

MO=

18

1287,
1232.
1184,
1093.

982.

MO=0,

T8

1284,
1188,
1145.
1101.

985,

MO=0.

T8

1284,
1239.
1170.
1104‘

980.

0.6

FGD

14637,
14229,
13286.
11220,

8849,

0.7

FGD

16714,
15587.
14575.
12312.

9669,

892

FGD

21865,
19923,
18755,
17522.
14801.

333

FGD

7858,
7315,
6491 .
5617.
3675.

FGM

3559,
3345,
2873.
20’03-
1207.

FGM

3868,
3250.
2163,
1850.

991.

FGM

4530,
3482,
2939,
2420,
1401.

FGM

2376,
2091.
1702,
1339,

683,
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NASA QUIET ENGINE FAN 8
1962 U.S5. STANDARD ATMOSPHERE, IDEAL NDZIZILES
1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION
ALT = 30000 MO=0.4

CASE FN SFC WFM TC EPR W2e Wwac BPR PCN» PCNFe

112, 6402, 0.498 3185, 1645, 4.54 965. 53.3 5.64 90.8 99.8
113. 5000. 0.499 2476. 1506. 3.85 889. 47.1 5.92 88.3 9}1.9
li4. 4000, 0.504 2016. 1402, 3.36 827. 42.3 6.17 Bb.4 85.6
115. 3001, 0.528 1585. 1296. 2.85 757. 36.9 6.51 84.2 78.1

- 116. 1C00. G777 778, 1059, 1.76 567. 23.4 7.88 77.0 54,2
ALT = 300C0 M0=0.5
CASE EN SFC W FM TC EPR HZ= w2C BPR PCN# PUNF#

1i7. 6066, U.540 3276. 1646, 4,41 963. 55.1 5,75 90,4 99,0
118, 5C00. 0.539 2693, 1537. 3,90 909. 53.1 5.99 88.5 93.1
1i9. 4000, 0.549 - 2197. 1431. 3.39 852. 45.2 6.28 86,6 86.7
120, 3000. 0.577 1731. 1321, 2.89 787. 39.7 6.66 B4.5 T79.3
121. 1€00. 0.860 861. 1075. 1.80 6l6. 25.8 8.21 7T7.7 56.7

ALY 300C0 M0=0.6

CASE FN SFC WFM TC EPR W2 Wa2c BPR  PCNe PCNF+

122. 5831. ({.582 3394, 1646. 4.27 957, 57.5 5.84 89.9 98.0
123. 5000, ©0.582 2912. 1561, 3.88 919. 53.4 6,06 88.5 93.6

124. 3999, 0.594 2377. 1455, 3,39 867. 48.2 6.38 86,7 87.3
125. 3000. 0.626 1878. 1344, 2.89 808, 42.5 6.81 84.6 80.1
126. 1000, 0.947 947, 1093. 1.82 655. 28.3 B8.51 78.1 5849

ALT = 300C0 | M0=0.7
CASE FN SFEC WEM  TC  EPR  W2#  W2C BPR PCN= PCNFs
127. 5704, 0.623 3552, 165l. 4.13 948. 60.4 5.93 B9.5 96.9

128. SC30. GC.624 3121, 1578, 3.81 919. 56,9 6.13 88.3 93.3
126, 4G00. 0.638 2553. 1474, 3.34 BT3. 51.5 6.49 86.6 8744
130. 3000, 0Q.675 2024. 1363, 2.85 B820. 45.5 b6.95 B84.6 80.6
131. 1¢00. 1.037 1037. 1109. 1.82 684, 31.0 8.74 78.4 60.5
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ALT =

CASE

i12.
1i3.
lla,
115.
1ls,

ALT

CASE

117.
118.
119,
120.
121,

ALT

CASE

122.
123.
124.
125.
126,

ALT =

CASE

127.
[28.
129,
130.
131.

1962
1.0 RAM
30020

P2

487
4.87
4.87
4.87
4,87

300C0

P2

5.18
5.18
5.18
5.18
5.18

30000

P2

5.57
5.57
5.57
5457
5.57

302C0

p2

6.06
5.06
6.06
6.06
6.06

NASA QUIET ENGINE FAN B
1}oSe STANDARD ATMOSPHERE,

RECOVERY,

T2

424 .9
424.9
424,9
424.9
424.9

T2

432.4%
432 .4
432.4
432.4
432 .4

T2

441.5
44145
441.5
441.5
441.5

T2

452.2
452.2
452,2
452.2
452.2

PE

2649
23.6
21.1
18.2
1l.3

PE

28.0
25.3
22.7
19.7
i12+5

PE

29.4
27.2
2444
21.3
13.8

PE

3l.2
29.2
2643
23.0
15.1

TE

T75.
T33,
701,
564,
573,

TE

781.
T4B.
Ti7.
&80.
589.

TE

788.
763.
T732.
695,
605,

TE

798,
T77.
Taba
710.
622,

P2B/PO

1.67
1.58
l1.48
1.40
1.22

p28/prQ

1.75
1.567
1.58
1.50
1.30

p28/P0O

1.86
1.79
1.70
1.61
1.40

P28/P0

2.01
1.94
1.85
1.75
1.52

IDEAL

NC AIR BLEED OR POWER

T248

486,17
47644
468.4
453,8
440,0

T28

493.4
485.4
4T77.3
468.5
44845

T28

501.9
4G65.5
48T.4
478.6
458.6

Y28

51243
507.0
498.9
490.1
47044

NOZZLES
EXTRACTIDN
MO=0.4%
PB/PO T8 FGD
1L.66 1283. 8328,
1.49 1185, 7173,
1.38 1116. 6283,
1.29 1051, 5328,
1.12 927. 3126,
MO=0.5
p8/PQ T8 FGD
1.71 1282, 9229.
1.57 1204. 8319.
l.44 1132, 71409,
1.34 1063, 6423,
1.15 929. 4131,
M0=0.6
PB/PO T8 FGD
1.77 1280. 10342,
1.65 1218. 9632,
1.51 1145, B737.
1.39 1074. 7699,
1.18 932, 5332,
M0O=0,7
PB/PO T8 FGD
1.85 1283, 11740.
1.73 1228. 11122.
1.58 1155. 10192,
1.45 1082, 9170.
1.22 935, 6736,

FGM

2449,
1858.
1468.
1104.

444,

FGHM

2592.
2105.
1676.
1276.

546.

FGM

2784,
2372,
1903.
1463,

662.

FGM

3026,
2656,
2148,
1669,

197,

69



NASA QUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTIDN
ALT = 30309 MO=0.82

CASE FN SFC WFM TC EPR W2# w2cC BPR PCN#+ PCNFa»

132, 5581. (U.669 3736. 1652. 3.91 934. 64.2 6.08 88,7 95,0
133. 5000. 0Q.672 3361. 1593, 3.66 91ll. 61l.1 6.25 B7.8 922.2
134. 4N00. (.687 2748. 14B9. 3.21 868. 55.5 6.62 B6.2 B86.6
135, 3000. D.736 2190, 1380. 2.76 82l. 49.3 7.1l1 B84.2 80.2
- 136, LC00. 1l.142 1142, 1127, 1.78 704. 34.2 9.01 7TB.4 61l.5

ALT 38300 - M0=0.9

CASE FN SFC WFM TC EPR W2 wec BPR PCN* PLCNFs

137. 5463. 0.699 3818. 1640, 3.73 921. 5H7.0 6.1% 88,2 93.4
138, 5C00. 0.703 3516. 1598, 3.53 903, 64.3 6.34 87.4 9.2
139, 4C00. OC.721 2884, 1498, 3.10 862. 58.2 6.74 85.8 85.8
140. 3C01. ©.765 2294, 1388, 2.67 8l7. 51l.9 7T.24 83.9 79.6

141. 1000. 1.207 1207, 1137. 1.74 709, 36,4 9.18 78.3 61.7
ALT = 30000 M0=0.95
CASE FN S5FC WFM TC EPR WZs wW2cC BPR PCN# PCNF#

142. 5476. 0.718 3932, 1644, 3.64 915. 69.2 6.25 87.9 92.7
143, 4G99, 0.723 3613. 1600. 3.45 B97, 66.4 6.41 87.2 90.4
144, 4C00. (0.742 2969, 1504. 3.03 857. 60.0 6.83 85.5 85,2
145, 3801. O0.787 2361, 1392, 2.61 8l3. 53.6 7.33 83.5 79.2
l4e. 1300. 1.239 1239, 1140. 1,70 708. 37.7 9.31 78.1 61.5

ALT

353C€90 MO=0.374

CASE FN SFC WFM TC EPR W2+ - W2C BPR PCN» PCNFw

147, 5686, 0.479 2726, lb4l. 4,92 998, 45,1 5.49 92.2 103.7
i48, SG00. 0,476 2379. 1568, 4,48 955, 42.0 5.68 90.5 98.9
149, 4000. 0.477 1909, 1446, 3.86 885. -37.5 5.91 88.3 91.8
150. 3C00. 0.491 1474, 1321. 3.24 805. 32.7 6.23 85.9 83.7
151. ~C00. 0.682 682. 1045. 1.90 584. 20.2 7.50 78.1 57.7
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ALY =

CASE

132.
133.
134,
135.
- 136,

ALT =

CASE

137.
138,
139.
140,
141.

ALT

CASE

142,
143.
la4.
145.
la46,

ALT

CASE

147.
148.
i49,
15C.
151.

1962
1.0 RAM
330C0

p2

5. 79
£.79
6.T79
6eT9
6.79

p2

7.38
7.38
7.38
T.38
7.38

30430

P2

7.80
T.89
7.80
7 .80
7.80

353C0

p2

3,81
3.81
l.81
3.681
3.81

NASA QUIET ENGINE FAN B
UsS+. STANDARD ATMOSPHERE.

RECOVERY,

T2

467.3
4673
467.3
46T.3
467.3

T2

478.7
478.7
478.7
478.7
478.7

T2

486.3
486.3
48643
48643
486 '3

T2

404.9
404 .9
404.9
404,9
404.9

PE

33.6
3l.8
28.6
25.1

“16.9

PE

35.2
33.7
30.3
26.7
18.1

PE

3646
35.90
31.5
2T.7
18.8

PE

22.2
20.8
18.5
15.9

S.6

TE

809.
793,
762,
727,
642,

TE

Ai7.
804,
772
138.
656,

TE

B2k,
gll.
179.
745,
664,

TE

15T,
T36.
700,
661.
55T.

P28/P0

2.21
2.16
2.06
1.95
1.70

p28/P0

2.37
2.32
2.22
2.11
1.85

P28/P0

2.48
2.44
2.33
2.22
1.95

P28/P0

1.70
1.64
1.54
1.44
1.23

IDEAL NDZZLES
EXTRACTION
MO'-'OOEZ

NG AIR BLEED OR POWER

T28

526.4
522.1
514.3
505.8
4Bbu4

T28

536.5
533.2
525.5
517.2
498.2

T28

543.9
540.5
533.0
524.8
505.9

T28

463.8
463.0
454,.2
444 .4
421.8

Pa/PO

1.95
1.84
l.68
1.53
1.28

pa/Po

2.01
1.93
1.75
1.59
1.32

pgsP0

2.08
1.98
1.80
1.63
1.34

Pa/pPo

l1.74
l1.63
1.48
1.35
1.13

Ta

1281.
1237.
1162.
1089.

939,

MO=

T8

1271.
1239,
1167.
1091.

4],

FGD

13765,
13231.
12259,
11199.

8711.

N.9

FGD

15314.
14871,
13868,
12771,
10211.

M0=0.95

T8

1273,
1240.
1170.
1093,

941,

M0=0.

T8

1275,
1222,
1137.
1056.

904.

FGD

16476,
16009.
14982,
13359,
11222.

374

FGD

6847,
6328,
5504.
4612.
2544,

FGM

3345,
iolz.
2458.
1937.

978.

FGM

315586,
3271.
2680.
2126
1111.

FGM

3744,
3442,
2827.
2253,
1193,

FGM

2152.
1841.
1434,
1059,

365,

71



ALT =

CASE

152.
153.
154,
155,
i56.

ALT

CASE

157.
158.
159.
le0.
161.

ALT

CASE

162.
163,
164,
165,
166.

ALT

CASE

167.
l63.
16T,
170,
171.

72

1962 U.S.

NASA QUIET

ENGINE FAN B
STANDARD ATMOSPHERE,

IDEAL NOZZLES

1.0 RAM RECOVERY, NC AIR BLEED OR POWER EXTRACTION

35340

EN

5610.
5C00.
4C00,
3000,
iL£00.

350C0

FN

5317,
4699,
4C00.
3co0.
1€00.

353C0

EN

5100.
4CJ0,
3C00.
24600,
1000,

350C0

FN

4957,
4C120.
3000.
2000,
1000.

SFC

C.490
G.487
0.488
0,503
0,700

SFC

0.530
0.528
0.531
0547
0.771

SFC

1.570
0.572
G.592
0.650
0.846

SFC

0.608
D.612
U.635
0.702
0.923

WFM

2T43,.
2433,
1953.
1508.

699,

WEM

281 8.
2641,
2123,
io41l.

171.

WFM

2305,
2239,
1775,
1301.

84 6.

WFM

301 2.
2448.
1906.
140 4.
923,

TC

1642,
1577.
1455,
1329.
1050,

TC

1641.
1607.
1485,
1355,
1069,

TC

1642,
1508.
1378,
1243,
1086,

TC

1641,
1524,
1395,
1260.
1104,

EPR

4.90
4,50
3.88
3.25
1.91

EPR

4,75
4,54
3,93
3.29
1.95

EPR

4.58
3.91
3.29
2.65
1.97

EPR

4.39
3.84
3-24
2.62
1.97

W2s

398.
960.
892.
8l3.
597.

Wes

992.
974,
911.
8139.
643,

WZ»

983.
921,
855.
TT6.
679.

WZ2s

971.
920.
8562,
191l.
T04.

W2C

4545
42.6
38,2
33.2
20.6

W2C

47.0
45 .4
40.7
35.5
22.6

W2C

48.7
43,3
38.0
31.9
24.7

W2eC

50.9
46.1
40.5
34.3
26.8

M0=0.‘i

BPR

5.51
5,68
5.93
6.26
7.59

MO=0,5

8PR

5.61
5.71
&.00
6.38
7.91

MO=0.8

8PR

5.71
6.07
6'49
T7.10
B.15

M0=0 o7

BPR

5.81
6.13
6.560
7.26
8.38

PCN»

92.1
90.6
Ba.4
85.9
TB.3

PCN#

91.6
90.8
B8.6
86.2
78.9

PCNw»

91.0
88.6
B6.3
83.4
79.3

PCN=

90.3
8B.4
86.1
B3.4
79.5

PCNF*

103.6
39.3
92.2
84.1
58.3

PUNF»

102.5
100.3
93.3
B5.4
60.7

PCNF#

101.1
93.8
86.0
7606
62.6

PCNF»

39.56
93.6
86.1
T7.1
64.0



ALT =

CASE

152,
153,
154,
155,
156.

ALT

It

CASE

157.
158.
159.
160.
lsl.

ALT

1]

CASE

i62.
163.
164,
165,
166.

ALT

L]

CASE

167,
168.
169.
170.
171.

1962
1.0 rRaAM
35000

p2

3.86
3.86
3.86
3.86
3 .86

35360

P2

4.10
4.10
4.10
4.10
4.19

350C0

P2

44l
4a4l
4.41
4atel
4,41

350C0

p2

4.80
4.80
4.80
4,80
4.80

NASA QUIET ENGINE FAN B
UeS. STANDARD ATMOSPHERE,

RECDVERY,

T2

406.5
406.5
406.5
4056.5
40&6.5

T2

413.6
413.6
413.6
413.6
413.6

T2

422.3
422.3
422.3
422.3
422.3

T2

432.6
43246
432.6
432.6
432.6

PE

22.5
21.1
18.8
16.2

9.8

PE

23.4
22.7
2.2
17.5
10-8

PE

2445
2L.7
18.8
1546
il.8

PE

25.9
23.3
20.3
16.9
13.90

TE

759,
T41.
704,
665,
561,

TE

165,
756
119,
680,
576.

TE

T73.
T33,.
694,
648 .
592,

TE

T781.
747,
708.
563,
608.

p28/P0

1.72
1.66
1.57
1.47
1.25

P28/P0O

1.80
1.77
1.67
1.57
1.33

p28/pP0

1.92
1.80
1.69
1.56
1.43

p28/P0

2.05
1.95
1.83
1.70
1.55

IDEAL

NG AIR BLEED OR POWER

T28

470.3
465.1
456.2
446.4
423.7

T28

475.6
473.8
464.8
454.8
431.8

T28

484.,4
474.5
46446
453.7
441.5

128
494.,0
4B5.5
475.5

46447
452.8

MOZZILES
EXTRACTION

PB/PO

1.76
1.65
1.50
1.36
1.14

F8/PO

1.80
l.74
1.57
l.42
1.17

PB8/POD

1.86
1.565
l1.48
1.34
1.21

FB/PO

1.93
1.74
1.55
1.39
1.25

MO

T8

12?5.
1228,
1i42.
1060.

905.

MO

T8

1273.
1248,
1160.
1074.

910,

Mo

T8

1272.
1174.
1085.
1001.

913,

MO

T8

1271,
1183,
1094,
1008.

918.

=Q.4

FGD

7010,
6547,
5719.
4823,
2730,

=0.5

FGD

7710.
7465,
6627,
5712.
3538.

FGD

8591,
7668,
6137,
5691.
4496,

FGD

9680.
8849,
7911.
6842,
5614.

FGM

2184,
1901.
1483,
1097,

415.

FGM

2300.
1680.
1253.

502.

FGM

2443,
1426.
9948,
604,

FGM

2625.
2117,
1613,
1i48.

718,

73



NASA QUIET ENGINE FAN B
1962 Us5. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 359(C0 MO=0.82

CASE FN SFC WFM TC EPR W2# W2¢e BPR PCN# PCNFe

172. 4899. D.5652 3193, 1645. 4.18 957. 54.4 5.93 89.7 97.8
173, «C00, 0.656 2624, 1534, 3,69 912. 49.7 6.24 87.9 92,5
174, 3C01. 0.684 2052, 1409, 3.12 858. 43.8 6.73 85.8 85.4
175, 1599, 0.762 1523, 1276. 2.55 796. 37.2 7.43 83.2 77.1
- 176. 1C00. 1.014 1013, 1121. 1.93 721. 29.6 B8.62 7T9.4 64.8

ALT 350C0 M0=0.9

CASE FN SFC WFM TC EPR W2 Wae BPR PCN# PCNF»

177. 4887. 0.681 3327, leab. 4.03 946, 57.1 6.02 89,2 96.5
178. 4000, 0.686 2742. 1539, 3.56 904. 52.2 6.34 B7.5 931.5
179. 2999, 0.716 2147, 1415, 3,02 852. 46.1 6.84 B85.5 B4.6
180. 2C01. 0,796 1593, 1283, 2.47 793. 39.2 7.56 B82.9 Té.6
181. 1000. 1.068 1068, 1130. 1.88 724. 31l.4 B.77 79.3 64.8

ALT

350C0 MO=0.95

CASE N SFC WFM TC EPR Wew Ww2c BPR PCN® PCNFs

182. 4876. (.8699 3408, 1645, 3.93 933, 58.9 6.08 88.9 935.5
183. 4001, O0.704 2B19. 1542, 3.48 898. 53.9 6.41 87.2 90.7
184, 2999, 0.736 2207, 1418, 2.95 B848. 4T.6 6.92 B85.2 84.0
185. 2C01. 0.818 1637, 1286. 2.41 790. 40.5 7.66 B2.6 76.1
186. 1600. 1.095 1096 11233. 1.84 723, 32.5 8.89 79,0 64.5

ALT 430C0 MO=0,422

CASE EN S5FC WFM 1C EPR W= Wa2c BPR PCN#* PCNF+«

187. 4370. 0,500 2187. 1640. 4.88 997. 36.1 5.56 92.0 103.4
188, 4000, 0.499 1996. 1590. 4.57 968. 34.3 5.70 90.8 100,2
189, 3000. (.504 1512, 1435, 3,78 882. 29.7 6.04 88.0 9l.1
190. 2C00. 0.%835 1070, 1271. 2.97 779. 24.6 6.51 84.8 79.9
191. 1CO00. 0.:60 €60. 1092, 2.12 644, 18.2 7T.39 79.9 63.6

74



ALT =

CASE

172,
173.
174.
175.
- 176,

ALT

CASE

177.
178.
179.
180.
181.

ALT

CASE

i82.
143,
184.
185.
186.

ALT

CASE

137.
i88.
189,
i90.
191.

1962
1.0 RAM
350C0

P2

5.38
5.38
538
5.38
5.38

35000

pe

5.85
5485
5.85
5.85
5.85

35000

P2

6.18
6.18
6.18
6.18
6.18

400C0

p2

3.07
3.07
3.07
3.07
3.07

NASA QUIET ENGINE FAN B
Us.Se. STANDARD ATMOSPHERE,

RECOVERY,

T2

447.0
447.0
447.0
447.0
4"7-0

T2

457.9
457‘9
457.9
457.9
457.9

T2

465,2
465.2
46542
465.2
465,.2

T2

403.9
403.9
403.9
403.9
403.9

PE

28.0
25.4
22.1
18.5
la.4

PE

29.6
26.9
23.5
19.6
15.4

PE

30.7
27.9
2hett
20,4
16.0

PE

17.8
17.0
14.6
12.0

Ba7

TE

793,
To2a
T24.
680,
62T7.

TE

802,
T72.
T34,
690.
&40,

TE

808,
779.
T40.
697.
6aT.

755.
Tal.
695.
643,
575.

pzarspo

2.217
2.16
2.04
1.90
1.74

P28/P0

2.43
2.33
2.20
2.05
1.89

P28 /PO

2.55
2444
2.31
2.16
1.99

p28/pP0

l1.74
1.69
1.57
l.44
1.30

IDEAL NOZZLES
EXTRACTION
M0=0082

NO AIR BLEED COR POWER

T28

507.7
499.9
490,4
479.8
468,1

T28

518.0
510.5
501.1
490.4
479.3

T28

524.7
517.5
508.3
498.1
48647

T28

467.1
463.1
451.8
439,0
424,56

Pa/P0n

2.05
1.85
L.6%
1.47
1.31

P8/PO

2.15
1.93
i.71
1.52
1.35

Pa/PO

2.21
1.99
1.76
1.56
1.38

PB8/PO

1.77
1,68
1.48
l.32
1.17

T8

1272.
1188.
1100.
1014.

923.

MO

T8

1272.
1i9L.
1102.
1015.

924.

FGD

11335.
105213,
3542,
B442.
7182,

=0.9

FGD

12650.
11822,
10408.
9667.
8373,

MO=0.95

T8

1271.
1192.
1103.
1016.

924.

MO=0

T8

1274,
1238.
i128.
1024,

924,

FGD

13558.
12728,
11686,
10518.

9179.

822

FGD

5636,
5356.
4521.
3591.
2529,

FGM

2920,
24C2.
1851.
1345.

873.

FGM

3149.
2608.
2023,
1482,

385.

FGM

3300.
2745,
2k 38.
1574,
1053,

FGM

1738,
1561.
1137.
154,
409,

75



ALT =

CASE

192.
193,
194,
195.
196,

H

ALY

CASE

137,
198.
199.
200,
2C1.

ALT

"

CASE

202,
203,
204,
205,
206,

ALT

1]

CASE

207T.
208,
209,
219.
2l1.

76

1962 U.S.

NMASA QUIET ENGINE FAN B
STANDARD ATMOSPHERE,

IDEAL NDZZLES

1.0 RAM RECNVERY, NC AIR BLEED OR POWER EXTRACTION

402C0

FN

4199.
4€00.
30090.
200,
1200,

430C0

FN

4027,
3500.
3500.
2200.
1C00.

400C0

FN

3924,
35Q0.
3Ca0.
2C00.
1C00.

4G0Ca

FN

3870,
35300.
3500,
2000,
1000,

S5FC

C.531
0.531
0.337
¢.571
0.709

SFC

0.570
0.573
0.579
0.618
0.774

S5FC

¢.608
0.611
0.5619
C.b64
0.840

SFC

Ce651
Jab54
Uabb4
0‘716
0.919

WM

2231.
2123.
16i1l.
i143.

709,

W FM

229 7.
2004,
1736.
1237.
TT4.

WFM

2385.
2138,
1857,
1329,

840.

WFM
2519.
2290,
1592,

1433,
919.

TC

1640,
1613,
1457,
1291.
1108.

TC

1639,
1560.
1480.
1312.
1124,

TC

1640.
1575.
1496.
1329.
1145,

TC

1642,
1585.
1507,
1343,
1162.

EPR

.77
4.60
3.81
3.00
2.15

EPR

4.59
4.18
3.80
3.00
2.1¢&

EPR

4.41
4.10
3.73
2.96
2.15

EPR

4,20
3.94%
3.59
2.86
2.10

VA

9913,
978.
897.
800.
675,

W2

983.
946,
909.
820.
707.

W2=

971.
943.
909.
831.
130.

W2=

357,
334,
902.
B30,
T43,

Wec

37.0
36.0
31.3
25.9
19.4

Wee

38-4
35.18
33.3
27.8
21.0

W2g¢

40.2
38.1
35.5
29.7
22.8

Wwac

42.9
41.0
38.2
32.1
25.0

MO=0.5

BPR

S5.64
5.72
6.10
5.63
T.60

MO=0.6&

BPR

5.74
5.95
6.17
6.T7
7-&4

M0=0.7

BPR

5.,84
6.00
E.24
6.90
B.04

M0=0.82

BPR

5.95
6.10
6435
T7.05
8.27

PCN#

91.6
go.q
88.1
85.0
BQ.3

PCN=

91.0
B3.5
88,1
85.1
80.5

PCN#

N4
89.3
88,0
85,0
BO.T

PCN#»

89.7
3.8
87.5
B4.T
80.5

PCNF #

102.6
100.9
92.0
80.9
65.3

PONF =

101.2
96‘ q
92.5
81.7
67.0

PCNF=

39.7
96.4
92.3
82.0
b8.1

PCNF =

97.9
95,2
31.3
8l.6
68.7



ALT =

CASE

192,
193.
194,
195,
- 196,

ALT

CASE

197,
198,
199,
200,
201.

ALT

it

CASE

202.
203.
2046,
205.
206.

H .

ALT

CASE

207.
208,
209.
210.
211.

1762
1.0 RAM
4J0C90

P2

3.23
3.23
3.23
3.23
3.23

40000

P2

3.47
3.47
3.47
3.47
3.47

40000

p2

3.717
3.77
3.77
3.77
3.77

4Q0C0

P2

bo23
4.23
4.23
4,23
4,23

NASA QUIET ENGINE FAN 8
U.S. STANDARD ATMOSPHERE,

RECOVERY, NO AIR
T2 PE TE
409.5 18.4 1760,
4C9.5 18.0 T752.
40%.5 15.5 706,
409.5 12.7 654
40945 9.3 B587.
T2 PE TE
418.2 19.3 767,
418.2 18.0 744,
418.2 16.56 720,
418.2 13.7 668,
418.2 10.1 603,
T2 PE TE
428.3 20.4 T75.
428.3 1%9.3 T756.
428.3 17.9 T34,
428,3 14.8B 682.
428.3 1l.1 618.
T2 PE TE
442.6 22.0 T8T7.
442,.6 21.0 T71.
442.6 19.5 7T49.
442.6 16.1 698,
442.6 1242 636,

p28/P0

1.81

1.78
1.65
1.52
1.37

P28/PO

1.92
1.85
1.78
l.63
1.47

P28/P0

2.06
2.00
1.93
1.77
1.60

P28/P0

2.27
2.21
2.14
1.97
1.78

IDEAL

BLEED OR POWER

T28

472.1
469.9
45845
445,5
431.0

T28

479.9
4T4.0
468.1
485.1
440,5

Tz2se

489, 4
4B84.8
478.9
466.1
451.6

T28

502.9
498.9
493,3
480.9
46647

NOZZILES
EXTRACTION

PB/PO

1.80
1.75
1.54
1.36
1.20

pa/seo

1.86
1.73
l1.62
1.41
1.24

P8/PO

1.94
1.83
1.70
1.48
l1.28

pa/po

2.06
1.95
l1.81
1.56
1.35

MO

T8

1273.
1253.
1142,
1034.

329.

MO

T8

1271.
1212.
1155.
1043,

935.

MO

T8

1270.
1222.
1163.
1050.

340.

T8

1270.
1226.
1169.
1056,

945,

=0.5

FGD

6080,
5928,
5084.
4136.
3043,

FGD

6772,
6338,
5902.
4935.
3806,

0.7

FGD

T636.
7273,
6828,
5852.
4694,

0.82

FGD

8931.
8601.
8136,
7120,
h935,

FGM

1812,

1710.

1254,
841.
469,

FGM

1924,
1657.
l1414.
362.
554.

FGM

2073.
la4as.
158¢6.
1095,

651.

FGM

2301.
2086,
1803,
1266,

782

77



NASA QUIET ENGINE FAN B
1962 U.5. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECNVERY, NG AIR BLEED OR POWER EXTRALCTIDN
ALT = 49000 MC=0.9

CASE FN SFC WFM TC EPR W2 W2c BPR  PCN» PLNF#

2Ll2. 38569, 0.680 2629, 1644, 4.05 947. 45.1 6.06 89,2 96,6
2i3. 3000. 0.694 2082. 1512. 3.47 B%4. 40.2 6.45 87.1 90.2
214, 2500. 0.713 1784, 1433, 3.12 861. 37.1 6.78 85.8 85.8
215. 2C01. 0.749 1499, 1350, 2.77 826. 33.8 T.l17T 84.3 80.9

- 216 1600. 0,965 965. 1169. 2.05 743, 26.5 B.41 B0.3 68.4
ALT = 442C0 MQ=0,95
CASE FN SFC WFM TC EPR W2 WzC BPR PCN» PCNF#

217. 3864, 0.698 2696. lbd4, 3,95 939, 45.5 6.10 88.9 95,7
218, 3201. G.713 2138, 1515. 3.38 B889. 4l.5 6.52 B86.8 89.5
219. 2500. C.733 1832. 1436, 3.05 857. 38.3 6.85 85.6 B5.2
220. 2201. 0.770 1541, 1354, 2.71 822. 34.9 17.26 84,1 8.3
221, 1690, 0Q.991 991. 1172, 2,00 742. 27.4 8.51 B80.1 68.1

ALT

45930 ' MO=0.475

CASE N SFC WM TC EPR We s W2C BPR  PCN= PCNF+

222, 3257. 0.528 1720, 1638. 4.71 986. 28.2 5.70 91.3 101.9
223, 2699, (.529 1585, 1592. 4.44 960. 27.0 5.82 90.3 99.1
224, 2500. 0.533 1332. 1493. 3.95 908. 24.7 6.05 B8.6 933.4
225, 2C00. 04546 1092, 1389. 3.43 850. 22.2 6433 86,7 86.9

226, 1C00. 0.650 650. 1167, 2.38 704, 16.3 7.26 81,7 70.0
ALT = 45000 ; ) MO=0,6
CASE FN SFC CWFM TC EPR W2+  W2C BPR PCN» PCNFw

227. 3083, 0.579 1784, 163B., 4.50 G75. 29.5 5.83 90.6 100.3
228. 2500. (.585 1461s 1521. 3.93 922, 26.7 6.13 88.6 4,1
229, 2C00. G.501 1202. 1417. 3.43 869. 24.1 ©6.46 B86.8 87.8
230. 1500. 0.637 956, 1308, 2.92 8l0. 21.2 6.89 84.T7T 80.5
231, 500. 0.987 494. 1060. 1.83 655. 1l4.1 8.62 78,1 58.1
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ALT =

CASE

212.
213,
214,
215.
- 216,

ALT

H

CASE

217.
2i8.
219.
220.
221.

i

ALT

CASE

222.
223,
224,
225.
226,

ALT

CASE

227,
228.
229,
230.
231,

1962 U.5,
1.0 RAM RECOVERY,

400280

p2

4.60
4,60
4.60
4.60
4.60

400C0

p2

4.86
" 4,B6
4.86
4.86
4,86

45000

p2

2.50
2450
250
2450
2.590

45000

P2

2473
2.73
2473
2.73
2.73

NASA QUIBT ENGINE FAN B

T2

453 .4
453 .4
453.4
453.4
453.4

T2

460.6
460.6
460.6
460.6
460.6

T2

407.6
407.6
40T.6
4CT.6
407.6

T2

418.2
418.2
418.2
418.,2
418.2

PE

23.3
20‘6
18.9
17.1
13.0

PE

24,2
2l.%
19.6
17.7
13.6

PE

l4a.1
13.5
12.3
11.0

7.9

PE

14.9
13.4
i2.0
10.5

6.8

TE

796,
759,
735,
708.
647.

TE

802.
765,
Tal.
715.
654,

TE

755.
Ta2.
Ti2.
682.
605,

TE

764,
T30.
699,
664,
576,

STANDARD ATMOSPHERE,
NO AIR BLEED OR

P28/P0

2.4%4
2430
2.22
2.13
1.93

p28/P0

2455
2.42
2.34
2.24
2.04

P28/pP0

1.77
1.73
1.65
1.56
1.38

p28/P0

1.90
1.80
1.71
1.62
1.40

IDEAL
POWER

T28

513.1
503.9
497.9
491.6
477.8

T28

519.9
510.8
505.0
498.8
485.1

T28

469.2
465.7
458,4
450.6
433.0

T28

478.7
470.2
46244
453.8
434,.6

NOZZLES
EXTRACTIDN
MO=0.9
pg/sPo T8 FGD
2.1% 1271. 9972.
1.89 1171. 9153,
1.75 1115. B649.
1,62 1058, 8105,
1.39 946. 6872,
M0=0.95
P8/P0 T8 FGD
2,22 1271. 10690.
1.94 1172. 98563,
1.79 1115. 9345,
1.66 1059. 8786,
l.42 946, 71515,
MO=0.475
pPB8/PO T8 FGD
1.76 1274, 4601.
1.69 1241. 4396,
1.55 1169, 23976,
1.43 1099. 3524.
1,23 966. 2503,
MO=0.6
paspPo T8 FGD
1.83 1272. 5259.
1.65 1186, 4766,
1.52 1114. 4305.
1.39 1044, 3803.
1.18 903, 2623.

FGM

2487.
1959,
1666.
1388.

875.

FGM

2607,
2062,
1759.
1469,

934,

FGM

1357.
1235,
1013.
804.
426,

FGM

1465,
1176.
942,
T23.
325.
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NASA QUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECDVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 45000 , M0=0.7

CASE N SFC WFM TC EPR W2# W2C BPR PCNe PCNF=»

232. 3018. G.616 1859, 1640, %.35 965. 31.0 5.91 90.1 99.0
233. 2%00. 0.5624 1560, 1537. 3.86 921, 28.4 6.19 B88.4 93.8
234, 2200. 0.5644 1288, 1434. 3.38 B875. 25.7 6.56 86.6 81.9
235, 1500, 0.685 1027. 1325, 2.89 822, 22.7 T7.03 84.6 80.9

- 236, 500, 11.076 538, 1075, 1.83 684. 15.4 B8.86 78.4 60.6
ALT = 45000 MO=0,82
CASE FN SFC WFM TC EPR W2 W2C BPR PCNe PCNFs

237. 2973. 0.660 1961, 1640. 4.13 950. 33.1 6.03 89,4 097.2
238. 2500, 0.668 1671. 1546, 3,71 913. 30.6 6.30 87.9 92.7
239, 2000, 0.691 1382, 1446, 3.25 869. 27.7 6.68 B86.2 87.0
240, 1500, 0.739 1109. 1339, 2.79 B822. 24.6 T7.18 B4.3 80.5

241, 500. 1.179 590. 1090, 1.79 703. 17.0 9.12 78B.4% 61.7
ALT = 453CO MO=0,9
CASE FN SFC WEM . TC EPR W2» W2e BPR PCN* PCNF#

242, 2968. (.68%2 2041. 1642. 3.99 940. 34,8 6,12 B89.0 95.9
243, 2501, G.693 1745. 1551. 3,59 905, 32.2 6.40 87.5 9l.6
2hh. 2000. 0Q.722 1444, 1451, 3.15 863, 29.2 6.79 85,9 86.1
245, 150D0. G.773 1159. 1345, 2.70 818. 25.9 7.31 B4,0 79.9

246. 500, l1.242 621. 1097, 1.75 To08. 18,2 9.28 78.3 61.8
ALT = 450C0 ’ M0=0.95
CASE FN SFC WFM TC EPR W2 W2_e BPR  PCN# PONF»

247, 2964. 0.706 2092, 1642. 3.89 933. 35.9 6.18 88,6 95.0
248. 2501. 0.717 1792, 1553, 3.50 899, 33.2 6.47 87.3 90.8
249. 2C00. 0.742 1483, 1454, 3,08 859. 30.1 6.87 BS.6 85,5
250, 1501. 0.794 1191. 1348, 2.64 Bl4a. 26.8 7T.40 B3.7 179.4
251. 500, 1.275 637, 1099. 1.71 7C¢8. 18.8 9.39 78.1 6l.6
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ALT =

CASE

232,
233.
234,
238,
- 236,

ALT

H

CASE

237.
238.
239,
240.
241,

ALT

CASE

242,
243,
Z44.
245.
2hbe

ALT =

CASE

241,
248.
2495.
250.
251.

1962
1.0 RAM
450GC0

p2

2.97
2.97
2.97
297
2.97

45000

p2

3.33
3.33
3.33
3.33
3.33

450C0

p2

3.62
3.62
3.62
3.62
3.62

45000

P2

3.82
3.82
3.82
3.82
3.82

NASA QUIET ENGINE FAN B
UeSe STANDARD ATMOSPHERE,

RECOVERY,

T2

428.3
428.3
428.3
428.3
428.3

T2

442.6
442.6
442 .6
442.6
442 .6

T2

453.4
453.4
453.4
453.4
453 .4

T2

460.6
460..6
460.6
460.6
46046

PE

15.8
14,4
12.9
11.3

7‘“

PE

17.1
15,7

" 14,1

i2.4
8.3

PE

[ el
@WwWune o
- & & » @

O OO

PE

18.7
17.3
15.5
13.6

S.2

TE

T73.
743,
713,
678,
592.

TE

T84.
758,
T28.
694,
611,

TE

193,
T6B
738.
104,
624,

TE

799.
774.
144,
710.
631,

p28/pP0

2.05
1.95
1.86
1.75
1.53

rP28/P0

2.26
2.17
2.0T
l1.96
1l.71

P287P0

2442
2.33
2.23
2.12
1.85

P28/P0

2.54
2445
2.34
2.23
1.95

IDEAL

NO AIR BLEED OR POWER

28

488.5
481.1
473.3
464.8
445.7

T28

501.9
495.4
487.8
479.6
460.8

T2¢8

512.2
505.8
498, 4
490.4
472.0

728

518.9
512.8
505.4
497.6

NOZZLES
EXTRACTION
M0=0-T
Pa/P0O T8 FGD
1.91 1272. 5948.
1.74 1195, 5496,
1.59 1123. 5033,
l.46 1051. 4523,
1.22 9%06. 3310.
MD=0,.82
pg/pPo T8 FGD
2.03 1271. 6960,
1.85 1199, 6531.
1.69 1128, 6045,
1.54 1056, 5517,
1.28 907. 4277.
MOIOOQ
Pa/Po T8 FGD
2.12 1271. T7173.
1.94 1201. T337.
l1.76 1129. 6835,
1.60 1058. 6287,
.32 928, 5011,
M0=D2.,95%
PB/PO T8 FGD
2.18 1270. B337.
1.99 1202. 7895,
1.81 1130. 7381.
1.63 1058, 8821,
1.34 906, 5505,

FGM

1589.
1315.
1062.
B24&.
391.

FGM

1763,
1492,
1215.
955.
479.

FGM

1903.
1619.
1325,
1048,

S544.

FGM

1996.
1703.
1399.
1111.

585,

81



NASA QUIET ENGINE FAN 8
1962 U.5. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 5¢2CQ0 M0O=0.536

CASE FN S5FC WEM iC EPR W2 W2c BPR PCN# PCNF=

252, 2418, 0.563 1360. 1638, 4.51 972. 22.1 5.86 90.6 100.2
253. 2000. 0.567 1134, 1531. 3.99 920. 20.2 6,12 88.7 94.3
254, 1500. 0.588 882. 1397. 3.34 849, 17.6 6.52 86,3 B86.2
255. 1C00. Q.647 647. 1257. 2.6B 765, la.7 7.11 B8B3.4 7T6.4

- 256. 500. 0.848 424, 1097. 1.98 659, 11.3 8.13 79.1 61.8
ALT = 500C0 MO=0.6
CASE FN SFC WFM TC EPR W2e Wace BPR PCN« PCNFs

257. 2269. 0.589 1394, 1640, 4.43 968. 22.8 5.91 90.3 3959.5
258. 2C00, 0.594 1188, 1545. 3.97 925. 21.0 6.16 B8.7T 94.5
259, 1500. 0.617 925, l4ll. 3.33 B58. 18.4 6.59 B86&.3 B8b6.6
260 100, 0.681 681. 1270. 2.68 779. 15.4 T7.21 83.5 77.1

261, 500. 0.898 449, 1107, 1.99 680. 1l1.9 8.28 79.3 62.9
ALT = 500CO0 M0=0,7
CASE FiN SFC WFM TC EPR WZe W2C BPR PCN= PCNF#

262, 2311, 0.627 1448, 1639, 4,27 957. 23.9 6.20 89.8 98.2
263. 2C00. 0.634 1267. 1560+ 3.90 924. 22.4 6.22 88.5 54.2

264, 1500. 0.661 991. 1427. 3.28 Bb64. 19.6 6.69 B86.2 Bb.6

265. 1600, (C.734 734, 1286. 2.65 793. 16.6 T.37 83.5 T77.6

26b. 503, 0.977 488, 1124. 1.98 705. 13.0 8.51 79.5 64.3
ALT = 500CO MG=0.82

CASE FN SFC WFM TC EPR W2 W2C BPR  PCN# PCNF#

26T, 2279. 0.670 1527, 1640. 4.06 944, 25.6 6.12 B89.1 96.4
268, 2C00. 0.678 1356, 1569. 3.74 915. 24.1 6.32 88.0 93.1
269, 1500. 0,709 1064« 1439. 3,16 860. 21.2 6.82 85.9 85.9
270, 1C00. 0,795 794. 1301. 2,57 797. 18.0 7.54 83.2 7T7.5
2rl. 500, 1.068 534. 1140, 1.94 722. 14,3 B8.76 79.4 65.0
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ALT =

CASE

252.
293,
254.
255,
- 256,

ALT =

CASE

25?'
258,
259,
260,
261.

ALT

CASE

262,
263,
264,
265.
266.

ALT

CASE

267.
268.
269,
270.
271,

1962
1.0 RAM
50900

p2

2.05
2.05
2.05
205
2.05

50¢L0

p2

2.15
2.15
2.15
2415
2415

50000

P2

2433
Z.33
2433
2.33
233

503C0

P2

deb2
2462
2.62
2e62
2.62

NASA QUIET ENGINE FAN B
U.S. STANDARD ATMOSPHERE,

RECOVERY,

T2

412.5
412.5
412.5
412.5
412.5

T2

418.2
4iB.2
418.2
418.2
418.2

T2

42B.3
428.3
428.3
428.3
42B.3

T2

442 .6
442 .6
442.6
442 .6
442,56

PE

e
N O
@ & @ » =

Foll \UN 4 BV o8

PE

b

W~ 0O =
s s 8 & @

™o

PE

=

DO N
. s s & 8

WD W

PE

13.2
12.4
10.8
9.0
T.0

TE

T56.
725.
£86.
£38.
580.

TE

761.
T34,
694,
647,
590.

TE

T70.
T4T
738
662,
606,

TE

78l.
761,
723,
678.
624,

p28/P0

1.82
1.73
1.62
1.50
1.37

P28/P0

1.89
1.81
1.69
1.57
1.43

P2B8/P0

2.03
1.96
1.84
l.71
1.56

P28/PC

2.24
2.17
2.05
1.90
1.74

TDEAL

NC AIR BLEED DR POWER

T28

472.3
464.6
454,68
443,5
431.2

T248

477.8
470.9
460.9
449.8
437.5

T28

487.4
481l.7
471.7
4607
44846

T28

5C0.9
49840
48643
475.6
463.7

NOZZLES
EXTRACTION
MO=0.536
pa/PD T8 FGD
1.76 1275. 3799,
1.61 1197. 3447,
l1.4% 1106. 2989,
1.31 1019. 2479,
1.18 930. 1B95.
M0O=0.6
P&8/PO T8 FGD
1.81 1275. 4092,
l.66 1206, 3779,
1.49 1113, 3316.
1.34 1024, 2797.
t.21 932, 2202.
MO=0.7
P8/PD T8 FGD
1.88 1273. 4625,
1.75 1214. 4353,
1.56 1121, 3887,
1.40 1031. 3357.
1.25 936. 2745,
MO=0,82
P8/PO T8 FGD
1.99 1272. 5421,
1.87 1218, 5167.
1.6% 1126. 4680.
l.47 1035, 4133,
1.31 939. 3508,

FGM

1067.
870.
650.
448,
263.

FGM

1120.
937.
705.
491.
2956,

FGM

1211.
1048,
796,
564,
351.

FGM

1347.
1188,
913,
660.
425,
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NASA QUIET ENGINE FAN B
1962 H.5. STANDARD ATMOSPHERE. IDEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 50300 M0O=0.9

CASE FN SFC WFM ¥C EPR W2 W2C BPR  PLN# PCNFe
272. 2270, 0.699 1586, 1640, 3.91 933. 26.8 6.21 88.7 95.1

273, 2000. C.707 1414, 1573, 3.62 907. 25.3 6.42 87,6 92.0
274. 1500. 0,741 1112. l44s, 3,06 854, 22.3 6.93 85.5 85.1

275, 1CN0. ©0.830 830. 1307. 2.49 7T94. 19.0 7T.67 82.9 76.9

276, 500. 1.125 562. 1148, 1.89 724. 15.1 8.90 79.3 65.0
ALT = 5002C0 MO=0,95

CASE FN SFC WFM TC EPR W2 W2C BPR PCN® PCNF+

277. 2268, O0.717 1625. 1640. 3.82 926. 27.7 6.27 B8,3 94.3
278, 2C00. G.726 1452, 1575. 3.53 901. 26.1 6.483 B87.3 9l1.2
279, 1520, 0,761 1142, 1446, 2.99 B850, 23.1 7.00 85.3 84.4
280, 1000, 0.852 853, 1309. 2.44 791, 19.6 7.76 B2.7 7T6.4
2381, 500. 1.153 57T7. 1150, 1.85 723. 15.7 9.02 79.0 64.6
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ALY =

CASE

272.
273.
274.
275,
276,

ALT

CASE

277,
278,
279.
280G,
281.

1962 U.S,.
1.0 RAM RECOVERY,

500C0

p2

2.85
2.85
2.85
2485
2+85

500C0

3.11
3.0
3.01
3.01
3,01

NASA QUIET ENGINE FAN B
IDEAL NOZZLES

T2

453 .4
453 .4
453.4
453.4
453.4

T2

460.6
460.6
460.6
460.6
469.6

PE

LR
EN Yo I o PV ]
T & @ ® &

@O L oW

TE

790.
771,
733.
688.
637,

TE

796
T78.
739.
695.
bab.

STANDARD ATMOSPHERE,
NQ AIR BLEED OR POWER

p28/P0

2.41
2.34
2.21
2.06
1.89

P28/P0

2.52
2.46
2.32
2.17
1.99

T28

511l.1
506.4
4956.9
486.5
4T74.8

T28

51?.9
513.3
504.0
493.7
482,1

EXTRACTION
MO=0,9
P8/PAO T8 FGD
2.08 1271. 6054.
1.72 1127. 5297,
1.52 1036. 4729.
1.35 940, 4085.
MG=0.95
P8/PO T8 FGD
2.14 1270. 6497,
2.01 1220. 6239,
1.77 L127. 5724,
1.56 1036. 5143,
1.38 939, 4477.

FGM

1452,
l1288.
397,
727.
480,

FGM

1524.
1355,
1053,
172,
513.
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FAN B

INSTALLATION EFFECTS

Preceding page hlan'k |
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RAM
ALT

1)

CASE

CASE

11.
12.
13.
i4.
15.

ALT

CASE

lé.
17.
18
19.
20.

88

NASA CUIET ENGINE FAN B
STANDARD ATMOSPHERE,

ICEAL

NOZZLES

RECOVERYs AIR BLEED AND POWER EXTRACTION EFFECTS

1962 U.5S.
SEA LEVEL
FN SFC
22009. 0.356
20773. 0.369
21806. . 0.357
22057. 0.357
2061C. 0,373
SEA LEVEL
FN SFC
16136. (Q.4a70
15157. 0.491
15964, 0.473
16179, 0.471
15026. C.496
SEA LEVEL
FN SFC
13457. 0.552
12569. (Q.581
13295. 0Q.557
13496. 0.553
12441. (Q.588
1C000
FN SFC -
18133, 0.352
17278. 0.362
17934. (C.354
iBlB84. 0.353
17133, Q.368

WFM

1825,
7673,
7790.
1861.
1684.

WFM

1583.
Ta4b.
7557.
1623.
7459,

WFHM

1430.
1298.
7406,
T469.
7311.

WFM

6382.
6263,
6348.
ta24,
6274,

TC

1670,
1672.
1671.
1675.
1678.

TC

1660.
1662,
1662,
1664.
l668.

TC

1642,
lé644.,
164 4.
16464
1650.

7C

1663.
1664,
l664.
1668,
1671.

EPR

3.60
3.60
3.517
3.60
3.58

EPR

3.46
3.46
3.43
3.46
3.44

EPR

3.24
3.25
3.22
3.25
3.23

EPR

4a16
4.17
.12
4.17
4.13

We#

B27.
816.
824.
827.
Blé.

T W2*

827.
819.
825.
828.
8l7.

W2*

824,
817.
621.
824.
816.

W2®

900.
893,
837.
941.
891.

LF4®

133.8
131.0
133.9
133.8
131.1

M

waC

134.8
132.2
134.9
134.8
132.2

w2C

136.1
133.5
136.2
136.1
133.5

wec

107.1
105.0
107.2
107.1
105.1

MO = O

BPR

5.18
5.10
5.15%
5.18
5.08

0 = 0.25

BPR

5.37
5.30
5.34
5.37
5.29

MO = 0.4

BPR

5.65
5.60
5.63
5.66
5.58

MO = (

BPR

4499
4,94
4,96
4.99
4.92

PUN*

89.2
89.2
B9,2
B9.2

PCN*

88.7
88.7
BB.7
B8, 7
8.1

PCNx

87.8
87.8
8§7.8
87.8
87.8

PCN*®

S1l.4
Fles
Flab
9l.4
Fle4

PCNF *

91.3
91.0
91.0
91.3
30.8

PCNF *

90.1
89.9
85.8
90.2
89.7

POUNF &

88.1
87.9
87.9
88.2

87.7

PCNF+*

97.6
27.5
97.3
97.17
97.3



NASA QUIET ENGINE FAN B

1962 U.S. STANDARD ATMOSPHERE, ICEAL NOZZILES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALY = SEA LEVEL MO =
CASE P2 T2 PE TE P2B/POC T28 P8/PO T8 FGD
le 14.70 518.7 67.6 912. 1.40 580.8 1l.36 1335. 17135.
2. 14.40 518.7 6&6.2 913, 1.37 581.1 1.34 1339, 16073.
3. 1l4.T70 518.7 66.9 910. 1.39 580.3 1.35 1337, 16998.
4. 14,70 518.7 6T.7 913, 1440 581.0 1.36 1339, 17172.
5« lé4.40 518.7 65.7 91lla 1.37 580.8 1.34 1346. 15964.
ALT = SEA LEVEL MO = 0.25
CASE p2 T2 PE TE P28/P0 128 pB/PC T8 FGD
be 15.35 525.2 6843 9l4. 1.43 585.0 1.36 1327. 18664.
Te 15.04 525.2 67.0 9l4. 1.41 58%.3 1.35 1331. 17632.
8. 15.35 525.2 67.7T 912 l.43 584.6 1.36 1330. 185313,
9. 15.35 525.2 68.4 914, la44 585.2 1.36 1330. 18701.
10. 15.04 525.2 66.4 912. le4l 584.9 1.34 1337. 17537.
ALT = SEA LEVEL MO = 0.4
CASE p2 T2 PE TE P28/P0 T28 P8/P0 T8 FGD
11. 16.41 535.3 69.2 915. 1.50 591.9 1.37 1312. 21051.
12. 16.08 535.3 6T7.9 915, 1.47 592.0 1.35 1316. 19985.
13, 16.41 535.3 68.6 913. 1.49 591.4 1.36 1315. 20920.
l4. 16.41 535.3 69.3 915. 1.50 592.0 1.37 1315. 21088.
15. 16.08 535.3 67.4 9l4. la%7 5916 1.35 1322. 19885.
ALT = 1C000 MO = 0O
CASE p2 T2 PE TE P28/P0 T28 PB/PO T8 FGD
16 10.11 4&83.0 52.6 B8T. 1.47 550.5 1.47 1310. 13810.
17. 9.90 483.0 51.6 887. l.44 550.8 1.45 1313. 13099,
18. 10.11 483.,0 51.9 885. 1.47 549.9 1l.46 1312. 13681,
19. 10.11 '483.0 52.7 8388. 1.47 550.7 1.47 1315. 13847,
20. 9.90 483.0 885, 1e44 550.3 1l.44 1320. 13011l.

51.0

FGM

4873.
4699,
4808.
4885.
4647,

FGM

4923,
4757.
4859,
£4934,
4705.

FGM

4917.
4812.
4914.
4989.
4759.

FGM

4323,
4179.
4253.
4336,
4122.
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NASA CQUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, ICEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALY = 1CC00 . MO = 0.25

CASE FN SFC WFM TC EPR W2* wW2C BPR PCLN* PLNF¥

21. 13630, 0.453 61T5. 1652. 3.99 894. 107.8 5.14 90.8 96.3
22. 12904. 0.470 6061. 1653, 4.00 888. 105.7 5.09 90.8 296.1
23. 1346l. 0.457 6lab6. 1653, 3.95% 892. 107.9 5.11 90.8 95.9
24. 13684, Q0.455 6220. 1658, 4.00 895, 107.8 5.15 90.8B 96.4
25. 12780. Q.475S 6075. 1661. 3.97 886. 105.8 5.07 90.8 95.9

ALT 1€000 MO = 0.6

CASE FN SFC WM TC EPR W2* Wace BPR PCON* PLNF*

26, G286. 0.634% 5892. 160i. 3.30 861, 110.9 5.8l 88.2 930.5
27. B679. 0.8667 5787. 160G3. 3.30 858, 108.7 5.79 88.2 90.4
28. 9135. GQC.642 5867, 1603. 3.27 859+ 1l1l1i.0 5.79 88.2 90.3
29. 9322, 0Q.636 5931. 1606, 3,30 862. 110.9 5.82 88.2 90.6
30. 8564, 0.677 5800. 1610. 3.28 857, 108.8 ©5.78B B8BB8.2 90.2

ALT

20000 MO = 0.4

CASE FN SFC WFM TC EPR W2* W2e BPR PCN* PCNF#

31. 8321. 0.501 4168. 1555 3.95 907. 7T8.6 5.28 90.7 9b6.4
32. 71861. @(.521 4093. 1557. 3.95 902. T7T.0 5.24 90.7 9%6.2
33. 8ieB. 0.507 4145, 1558. 3.90 903. 78.7 5.24 90.7 96.0
34, 8362. 0.503 4207, 1562, 3.95% 908. 7TB.5 5429 907 96.5
35e. TT44. 0.530 4106a 1567« 3.91 9300. 7T7.1 5.22 90.7 95.9

ALT

[[]
o
.
o

26000 MO

CASE FN SFC WFM TC EPR We* wW2cC BPR PCN#* PCNF*

36. 1271 G.598 4348. 1555. 3.64 B897. 83.2 5.58 89.7 94.3
37. - 6B39. 0.624 4269, 1557. 3.65 895, B81l.5 5.56 89.7T 94.2
34. 7T115. 0.608 4322, 1558, 3.60 894, 83.2 5.55 8%.7 93.9
as, 7313. Q.600 4388, 1562, 3.65 B898. 83.2 5.58 89.7 94.5
4G 6722, Q.637 4283, 1566. 3.61 893, Bl.6 5.54 BI.7 93.9
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ALT =

CASE

21.
22,
23.
24.
25%.

ALY =

CASE

26.
27.
28.
29.
30.

f

ALY

CASE

3l.
32.
33.
34,
35.

ALY

CASE

36.
37.
3g.
39.

NASA
STANDARD ATMOSPHERE,

1962 U.S.
RAM RECOVERY, AIR BLEED
10000
P2 T2 PE
10.56 489,1 53.1
10.35 489.1 52.0
10.56 489.1 52.4
10.56 #89.1 53.2
10.35 489,1 51.5
10000
P2 T2 PE
12.89 517.9 55.5
12,64 517.9 54.4
12.89 517.9 %4.9
12.89 517.9 55.6
12.64 517.9 53.9
20000
P2 T2 PE
T.54 461.T 37,6
Te39 441.7 36.8
T.54 461.7 37.0
T.54 461.7 37.6
T.39 461.7 36,3
20000
p2 T2 PE
B.62 479.7 40.3
B.464 4T75.T 39.5
B.62 479.7 39.7
Ba62 479.7 40.4
B.44 4T9.7 39.0

40,

TE

888,
888.
886.
889.
B86.

TE

893,
B93.
89l.
894.
892.

TE

839,
839.
835,
839,
836,

TE

853,
853,
850.
853.
850.

P28/P0

1.51
1.48
1.51
1.51
l.48

P28/7P0

1.72
L.69
l.72
1.73
1.469

P28/P0

l.61
l1.58
l1.60
l.61
l.57

P28/P0

l1.79
1l.75
1.78
1.79
1.75

QUIET ENGINE FAN B

IDEAL NOZZLES
AND POWER EXTRALTION EFFECTS
MO = (.25

728

554.4
554.6
553.8
554.6
554.2

T28

574.5
574.5
574.0
5T4.7
574.1

128

522.5
52246
521.8
522.8
522.1

T28

538.4
538.3
537.6
538.6
537.8

P8/PC

1.47
1.46
l.46
1.48
1.45

P8/PO

1.50
l.48
l.49
1.50
1a47

£8/P0O

1.53
1.51
1.51
1.53
1.50

PB/P0O

1.59
1.57
l1.58
1.59
1.56

T8

1301.
1304.
1304,
1306.
1312.

MO =

8

1261.
1264,
1264,
1265.
1271.

78

1217.
1220,
1221
1223,
1230,

MO =

T8

1213.
1216.
1216,
1218,
1225,

FGD

14820.
14092.
14703,
14867.
14012.

0.6

FGD

19998.
19189.
19878.
20032,
19102.

0.4

FGD

11492.
10978.
1i3sz.
11528.
10897,

0.6

FGD

14333,
13778.
14210.
14374,
13691.

FGM

4351.
4206.
4282,
4365,
4151.

FGM

4485,
4339.
4416.
4498.
4283.

FGM

3189.
3086.
3123.
3203.
3032.

FGM

3519.
3408.
3449.
3533,
3351,
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NASA CUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZILES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT = 20000 MO = 0.7

CASE FN SFC WM TC EPR WZ* W2C BPR PON%® PCLNF®

4la 6903. (.648 4473, 1556« 3.47 BBb. B6,4 5.72 89.0 93.0
42, 6477, C.678 4391, 1557. 3.48 B886. B4.6 5.72 89.0 93.0
43. 6754. C.658 4447, 155B8. 3.43 B884. 86.4 5.70 89.0 92.7
G4 694C. 0.65C 4510. 1562. 3.48 BBT, B6.4 5.73 89.0 93.1
45. 6365, 0.692 4404, 1567, 3.44 BB4. B4.T 5,70 89.0 92.7

ALT 30000 MO

n
(]
.
+

CASE FN SFC WFHM ic EPR WZ2# w2C BPR PLN%* PCNFx®

G&. 6613, 0.484 3204. 1549. 4.60 970. 59.0 5.02 92.9 105.4
47. 6£298. (C.459 3t46. 1550, 4.61 967. 57.9 5.00 92.9 105.2
4f. 6454, C.491 3169, 15%0. 6.51 965. 59.1 4.98 92.9 104.4
49, 6652. (C.488 3245. 155%. 4.62 9Tl. 5%.0 5.03 92.9 105.7
5C. 618C. 0.510 3153, 1562. 4.54 964, 58B.0 4.97 92.9 104.5

ALT

30600 MO

]
o
[
o

CASE EN SFC WFM TC EPR nWZ# Wec BPR  PCN#* PCNF2

5la 5927. 0C.568 31364, 19%48. 4,27 9%3. 62.9 5.23 91.9 101.3
52. 5621. 0.587 3301. L5449 4.27 953. 61l.6 5.22 91.9 10l.1
53. 5T7le GCa577 3331. 1549. 4.19 950. 63.0 5.19 91.9 100.2
54. 5968. (.57Q 3405. 1557. 4.28B 955. 62.9 5.24 91.9 lal.6
55. 5506. (C.601 3311. 1561l. 4.21 950. 61.7 5.19 91.9 100.4

aLy

It

3CQ00 MO = 0.82

CASE FN SFC WFM TC EPR Wl* wW2C BPR  PCN#* PCNF*

56. 5488. C.659 3618. 154B. 3.82 922. 69.1 5.50 90.4 97.0
27. 5186. C.684 3548. 1549. 3.82 922. 677 5.50 90.4 9b.9
S8e 5347. C.6172 3593. 1551e 3.77 920. 6%9.2 5.47 930.4 9b6.6
59. 5523, C.662 3656. 155%6. 3.83 923. 69,0 5.51 90.4 G7.1
6G. 5079. 0.701 3561. 1561e 3.78 920. 67.7 5.48 90.4 9Jo.6

9z



ALT =

CASE

41,
42.
43,
44 .
45,

ALT

CASE

4&.
47
48,
49.
50.

ALT

CASE

51.
52.
53.
54.
55,

ALT

CASE

5¢€.
57.
58.
59.
60.

200¢0

P2

9.317
9.18
9.37
9.37
9.18

30000

P2

4+81
4.78
4.87
4.87
4.78

30000

P2

5.57
5.46
557
5.57
Se4b

3€000

Pz

6.76
665
6a7TS
6.75
b.65

NASA CQUIET ENGINE FAN B
1962 Ue.S. STANDARD ATMOSPHERE, :
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

T2

491.4
4914
491.4
491.4
491le4

T2

424.9
424.9
424,.9
424.9
424.9

T2

441.5
441.5
441.5
441.5
44]1.5

T2

46T.3
467.3
467.3
467.3
46743

PE

4242
4l.4
41.6
42.3
40.9

PE

274
2649
26-8
27.5
r

PE

29.56
29.0
297
28.5

PE

33.1
32.5
32.5
33.2
32.0

TE

862,
B62.
859.
Bé3.
860.

TE

807.
807.
803.
ao8.
803.

TE

822.
822.
818.
822.
818.

TE

844,
844.
841,
8454
841.

P28/P0

1.92
1.88
l.91
1.92
1.87

p28/PQ

1.70
l.67
1.69
1.70
1.66

P28/p0

1.89
1.85
1.88
1.90
1.8%

P28/P0

2.23
2.19
2.22
2.23
2.18

IDEAL NOZZILES

T28 P8/PO
549.1 1.63
549.0 1.61
548.4 1l.62
549.3 1.64
548.5 1460

T28 PB/PO
490.5 1.69
450.5 1.66
489.3 l.b6
490.8 1.69
489.7 l.64

128 P8/PO
505.2 177
505.1 1l.75
50441 1.75
505.5 1l.78
504.4 1.73

128 P8/PO
528.7 1.93
528.6 1.89
527.8 1.91
52849 1.93
528.0 1.88

MO =

T8

l1211.
1214,
1215.
1216.
1223.

MQ =

e

1199.
1201.
1201.
1207.
1213,

MO =

T8

1196,
1198,
1198,
1203.
1209.

0.7

FGD

16255,
15677.
16142,
16290.
15598,

Qa4

FGD

8378.
8048,
8278,
8407.
7977

0.6

FGD

10273,
9907.
10164.
10309.
9834,

MO = 0.82

T8

1194,
1195.
1197,
1201.
1206,

FGD

13466.
13040.
13368.
13498,
12971.

FGM

3755.
3633,
3681,
3169.
3573.

FGM

2631.
2548,
2552.
2646,
2486,

FOM

2921.
2829.
2845,
2936,
2768,

FGM

3411.
3302.
3333.
3426,
3239.
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RaM RECOVERY,
ALT = 35000
CASE FN
6l. 503¢.
624 4784.
63, 4885,
bh, 5078.
65. 4671.
ALT = 35000
CASE FN
Gk, 490C.
67 4648,
68, 4755,
66, 4934,
TC. 4S4] .
ALT = 35000
CASE FN
T1. 4749.
72. 450C.
13, 46113,
T4, 5784,
75. 439¢,
ALT = 4CQ000
CASE FN
TE. 4002.
71. 38013,
18. 3853,
5. 404l.
ac. 3591

54

1962 U.S.
AIR BLEED ANDO POWER EXTRACTION EFFECTS

NASA CUIET ENGINE FAN B
STANDARD ATMOSPHERE,

SFC

C.595
C.615
C.607
0.5939
0.631

SFC

Cetal
G663
0.655
0.645
0.¢81

SFC

G.t93
C.717
0.709
C.697
C.738

SFC

0.597
C.617
0.612
0.601
Ce 637

WFM

2998.
2941.
2965,
3040,
2949,

WM

3l4l.
3080.
3l13.
3182.
3092.

WFH

3293,
3229.
3270.
3333.
1242.

WFM

2389.
2344,
2357,
2428,
2350.

TC

1544,
1545,
1546,
1555,
1558.

¥C

1545.
15464
1548,
1555.
1555.

TC

1544,
1545,
1548,
1554,
1558.

TC

L544.
1545,
L1546,
1558.
1562.

ICEAL NOZZLES
MO
EPR WZ% w2t
4,40 966, 55.9
4.41 966, S4.1
4.32 962. 56.0
he42 968. 55.8
4.33 963. 54.8
MO
EPR W2 % w2e
4.14 949. 59.2
4.14 949, 58.0
4.07 945. 59.3
4.16 950. 59.72
4,08 9346. 58.1
0
EPR W w2C
3.83 G24. 63.0
3.83 924. 61.7
3.77 Sé2. 631
3.84 926. 63.0
3.77T 922. -61.8
Mo
EPR We# WeC
HYebth  F658. 44.2
.44 968, 43.3
4.33 963, &4.3
4.46 970. 44.1
4.35 964. 4344

BPR PCN%
5.19 92.3
5.18 92.3
5.15 92.3
5.20 92.3
5.16 92.13
= 0.82

BPR PCN*
532 91.5
5.32 91.5
5.29 91.5
5.33 91.5
5.30 9L1.5
= 0.95

BPR PCN*
5.52 90.4
5.52 90.4
5.49 90.4
5.53 90.4
5.49 90,4

= 0.7

BPR PCN%
5.20 92.4
5.20 S2.4
5.15 92.4
5.21 92.4
5.16 92.4

PCNF %

104.1
104.0
103.0
104.5
103.3

PCNF=*

104.0
100.0
39.5
10C.3
99.7

PUNF*

97.2
97.2
96,8
97.3
96.9

PCNF*

104.6
L04.5
103.3
105.0
103.6



ALT =

CASE

6l.
62.
63.
b4,
65.

ALT

CASE

6E.
6T
8.
69,
7C.

ALT

CASE

71.
T2.
T3.
T4.
75

ALT

CASE

76.
T7.
T8.
15.
8C.

1962 U.S.
RAM RECCOVERY,

35000

P2

454,8C
4.70
4.8C
4.80
4.7C

35000

P2

5.38
5.27
5.38
5.38
5.27

35000

P2

6.18
6.0¢
6.18
6.18
6.06

4C00Q0

P2

3.177
3.7C
3.71
3.77
3.7¢C

NASA CUIET ENGINE FAN B
ICEAL NOZZLES

T2

432.6
432.6
43246
432.6
432.6

T2

447.0
447.0
447 .0
447.0
447.0

12

46542
465.2
465.2
46542
465.2

T2

%428.3
428.3
428.3
428.3
428.3

PE

26.1
25.6
25.5
26,2
25.1

PE

28.0
274
274
28.1
26.9

PE

30.2
29.6
30.3
29.1

PE

20.0
20,2
20.0
20.7
19.7

TE

813.
8i3.
808.
8l4.
809.

TE

B26.
826.
g22.
827.
823.

TE

B4la
B4l.
837.
842
838.

TE

808.
808.
802.
809.
803.

STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

P28/P0O

2.08
2.04
2.07
2.09
2.03

P28/P0

2«29
2.25
2.28
2.30
2.24

P28/P0

257
2.52
2.56
2.57
2.51

P28/P0

2.09
2.05
2.07
2.10
2.04

T28

497.3
497.3
496.2
497.7
496.5

T28

510.4
51044
5C9.5
510.7
509.8

T28

526.6
526.6
525.8
526.9
526.0

128

492.9
492.8
491l.5
493.3
491.9

pP8/PO

1.96
i.92
1.92
1.96
1.90

P8/P0

2.07
2.03
2.03
2.08
2.00

P8/PO

2.20
2.16
2.17
2.21
2.13

PB/PO

1.97
1.93
1.93
1.98
1.90

MO =

T8

1189.
1191.
1191.
1198.
1202.

0.7

FGD

9571.
9256.
9469,
9607.
9188.

MO = 0.82

T8

1190.
1190.
1192.
1198.
1201.

FGD

111264
10785.
11032.
11151.
10723.

MO = 0,95

T8

1189.
1190.
1193.
1197,
1201.

fl

MO

78

1189.
1191.
1192.
1200,
1205.

FGD

13180.
12798,
13090.
13212.
12735.

0.7

FGD

7561.
T313.
T4b3.
1595.
T247.

FGM

2781.
2694.
2699.
2798.
2628.

FGM

3054.
2956.
2969.
3072,
2888.

FGM

3372.
3268,
3290.
3389.
3201.

FGM

2207.
2137,
2126.
2223.
2071.

95



RAM
ALT =

CASE

g1l.
82.
83.
84,
85,

AT

CASE

dé.
BT
88.
BS.
90.

ALT

CASE

91.
92
93,
G4,
3S.

ALT

CASE

qé.
97
98.
9G.
100,

96

1962 U.
RECOVERY,
4C200

FN

3890.
3693,
3748.
393g.
3589,

4CG00

FN

3783.
358¢.
3841,
3818.
3485.

45G00

FN

iQse,
2932.
2945.
3tas.
2827.

45000

FN

3002.
2847,
2864,
3035,
2743,

NASA QUIET ENGINE FAN 8
5. STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

SFC

G.ba2
O.664
0.65%4
C.64¢
C.686

SFC

0.€93
Q.717
c.712
C.697
0.742

SFC

C.&04
C.824
C.624
C.609
C.651

SFC

0.650
C.673
0.£73
0.702

A

WFM

2497
2450.
2469.
2538,
2461.

WFM

2622,
2572,
2598.
2660,
2585.

WFM

1865.
1830.
1838.
1905.
1841,

WFM

1951.
1914.
1927.
1989.
1926

TC

1544.
1545,
1547.
1557,
1562,

TC

1544,
1545,
1549,
15564
1562.

iC

1544.
1545,
1550.
1562.
1569,

TC

1544,
154 6.
1552,
1561,
1569.

EPR

4.17
4.18
4.08

4.19°

4.09

EPR

3.86
3.86
3.78
3.88
3.80

EPR

4.38
4.38
.24
4.4C
4.26

EPR

4a12
hel2
4.00
4.14
4,02

W

950.
950.
46,
952.
947,

WZ®

926,
926
923.
928.
924,

W2*

363.
962.
957.
965.
958.

W%

945.
945,
340,
947.
941.

ICEAL NOZZLES

MO

W2C

46.8
45.8
46.9
4607
45.9

W2¢C

49,9
48.9
50.0
49.9
49.0

W2C

34.2
33.5
34.3
34.2
33.6

MO

wW2C

36.2
35.5
36.3
36.2
35.5

= D.82

BPR  PCN®
5.33 91.6
5.33 9l.6
5.29 9l.6
5.35% 9l.6
5.30 91.6
- 0.95

BPR PCN#
5.52 90.5
5.52 90.5
S.48 90.5
5.53 90.5
5.50 90.5
= 0.7

BPR PCN*®
5.26 92.3
S5.26 92.3
5.20 932.3
5.28 92.3
5.21 92.3
= 0.82

BPR PCN¥®
5.40 91.4
540 9l.4a
5.34 9Gl.4
S5.41 9l.4
5.36 9l.4

PCNF*

loc.‘.
10C. 4
99.6
100.9
59.8

PCNF*

T4
97.4
96,9
97.6
57.1

PCNF#

103,5
i03.3
101.8
104.1
102.3

PCNF3

99,7
96.7
9849
100-0
99.1



RAM
ALY

CASE

8la
82.
813,
B4
85.

ALT

CASE

86.
B7.
88.
B9.
90.

ALT

CASE

91.
92.
93,
94.
95.

ALT

(]

CASE

9&.
97.
98.
95,
100.

1962 U.Se.

40000

P2

4.23
4.15
4.23
4.23
4.15

40000

P2

“h.8¢
4.T7
4.86
4.8B¢
4.77

45000

P2

2.97
2491
2497
2.97
2491

45000

P2

3.33
3.26
3.33
3.33
3.26

' NASA QUIET ENGINE FAN B
ICEAL NOZZLES
RECOVERYs AIR BLEED AND POWER EXTRACTION EFFECTS

T2

442.6
442.6
442,.,6
442.6
44246

T2

460.6
460.6

460.6

46046
460.6

T2

428.3
428.3
42B.3
428.3
428.3

T2

44246
442.6
442.6
442.6
442.6

PE

22.1
21.6
21.5
22.2
2l.l

PE

23.9
23.4
23.3
24.0
22.9

PE

16.0
15.7
15.4
1641
15.2

PE

17.1
16.8
1645
17.2
16.3

TE

82l.
B21.
8lé6.
822.
816.

YE

836.
836.
831.
837.
83z,

TE

807.
807.
B00.
808.
801.

TE

819.
819.
8l3.
820.
8l4.

STANDARD ATMOSPHERE,

P28/P0

2+30
2.25
2.28
2.30
2424

P23/P0

2.57
2452
2956
2.58
2.51

P28/PC

2.08
2.04
2.06
2.09
2.02

P28/P0

2.29
2,24
2.27
2.29
2.23

T28

505.7
505.7
5046
506.2
505.0

T28

521.9
521.9
520.9
522.2
52l.2

T28

4G2.0
4592.0
48044
492.6
450.9

T28

505.0
505.0
503.6
5C5.5
504.0

PB/PO

2.08
2.04
2.03
2.09
2.00

p8/pPo

2.21
2.17
2417
2.22
2.14

PB/PO

l.94
1.91
1.89
1.95
1.87

P8/PQ

2.05
2.01
2.00
2.086
197

MD = 0.82
T8 FGD
1189. B179.
1190, 8513,
1192. 8690,
1200. 8815.
1205. 8457,
¥O = 0.95
T8 FGD
1189. 10409.
1190. 10107.
1193. 10317.
1199, 10441l.
1205. 10047.
MO0 = Q.7
T8 FGD
1190. 5903,
1192. 5708.
1196. 5809.
1205. 5938,
1213. 5647.
MO = (.82
T8 FGD
1190. 6862,
1191. 6652,
119T. 6773.
1204, 6893,
1212. 6588.

FGM

2421.
2343,
2337.
2438.
22717.

FGM

26178.
2596.
2597.
2696.
2531.

FGM

1694.
1639.
16l6.
1711,
1577.

FGM

1858.
1797.
1777.
1875.
1735.
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NASA CUIET ENGINE FAN B
1962 U.S. STANDARD ATMOSPHEREs ILEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT 45000 0 = 0.95

1§

Cast FN SFC WM TC EPR W2* W2C BPR PUN® PCAF*®

101. 2912. 04703 2046. 1544, 3.8l 92l. 3B.6 5.59 90.4 96.9
102. 2758, 0.728 2007. 1545. 3.81 921. 37.8 5.60 90.4 96.9
1403, 27718. 0.728 2022, 1550, 3,71 917. 38,7 5.54 90.4 96.2
lo4. 2948, 0.707 2084, 1560+ 3.83 923, 38,6 5.61 90.4 972
105. 2658. 0.760 2020. 1567, 3.72 918. 37.9 5.56 90.4 9b.4

1]

ALT 5C000 MO = 0.7

CASE FN SFC WFM TC EPR LY4, w2C BPR PCN#* PCONF®

10¢. 2374, 0.6113 1455, 1544. 4430 956. 2&.4 5.33 9Z2.1 102.1
107. 225C0. Ca.t&3a 1428, 1544, 4.30 956. 25.8 5.33 92.1 102.0
108, 2232. C.&40 1429, 1552, 4.13 949, 26.5 5.25 92.1 10C.0
10G. 26l13. 0.619 1494. 1567. 4.33 959. 26.4 65.36 92.1 102.9
11C. 2148. Q.671 1442, 1578, 4.15 951. 25.9 5.28 92.1 100.6

ALT 50000 MO = 0.82

CASE FN SFC WFM TC EPR LY4. Wel BPR  PLN* PCAF*

111. 2301l. O0.661 1520, 1544. 4.05 938. 27.9 5.48 9l.2 99.0
112. 2178, 0.584 1490. 1544, 4.04 93B. 27.3 5.48 921.2 98.9
113. 2162. (£.691 1495. 1553. 3.89 931. 28.0 5.41 91.2 97.9
il4. 2337, (.666 1557« 1565« 4.07 94l. 27.9 5.50 91.2 99.3
115. 2077. Q.724 1504, 1577. 3.91 933, 27.4 5.43 91.2 98.2

ALT 5C000 MO = 0.95

CASE FN SFC WFM TC EPR LA W2C BPR PCN% PLAF*

116. 223C. Q.114 1593. 1544. 3.74 915. 29.7 5.68 90.2 96.3
il?. 211C. C.741 1562. 1545« 3.74 9l4. 29.1 5.69 90.2 96.3
118, 2093. (.748 1565. 1551. 3.61 909. 29.8 S5.61 90.2 95.4
1i9. 2264. 0.72C 1630. 1564« 3.T6 91T7. 2%.7 5S.7T0 90.2 9¢&.6
l120. 2007. QC.784 1573, 15724 3.62 91ll. 29.2 5.64 90.2 95.7
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RAM
ALT

CASE

101.
102.
103.
104.
105.

ALT

H

CASE

106&.
107.
108.
109.
11C.

(]

ALT

CASE

1ll.
ilz.
113,
114,
115.

ALT

CASE

1lé.
117.
118.
119.
120.

NASA QUIET ENGINE FAN B
ICEAL NOZZLES

1962 U.S.
RECOVERY,
45000

p2 T2

3.82 460.6

3.75 4b60.6

3.82 460.6

3.82 460.6

3J.75 460.6
50000

P2 T2

2.33 428.3

2.29 428.3

2433 428.3

2.33 428.3

2429 428.3
50000

P2 T2

2462 442.6

2e56 442.6

2.62 442.6

2.62 442.6

256 442.56
50000

P2 T2

3.01 460.6

2.95 460.6

3.01 460.6

3.01 460.6

2495 460.6

PE

18.5
18.1
17.9
18.6
17.6

PE

l2.4
12.1
11.8
12.5
ll.6

PE

13.2
12.9
12.6
13.3
12.5

PE

14.3
14.0
13.7
l4.4
13.5

TE

834.
834,
B28.
829.

TE

B05.
805.
797.
807.
798.

TE

8l8.
gl8.
810.
8§19.
811.

TE

832.
832.
B25.
833,
826.

STANDARD ATMOSPHERE, _
AIR BLEED AND POWER EXTRACTION EFFECTS

P287/P0C

2456
2.51
2.54
2.57
2.50

p28/ef0

2.07
2.03
2.04
2.08
2.01

P28/P0

2.28
2423
2.25
2.28
2.21

P28/P0

2.55
2.50
2+52
2.56
2.48

T28

521.1
521.1
519.8
521.5
520.2

T28

491.0
491.0
488.9
491.8
489.6

128

504.0
503.9
502.1
564,48
502.7

T28

520.1
520.1
518.4
520.7
518.9

P8/7P0

2.18
214
2.13
2419
2.10

P8/7PO

1.91
1.87
1.85
1.92
l1.83

P8/PO

2.01
1.97
1.95
2.02
1.92

PB/PC

214
2.10
2.07
2415
2.04

MO = 0.95
18 FGD
1190. 8132.
1191. 7894,
1196. 8043,
1203, 81lb64.
1210. 7836.
MO = 0.7
T8 FGD
1191. 4602,
1192. 4448,
1200. 4508.
1210. 4635,
1222. 4389.
MG = 0,82
T8 FGD
1191. 5351,
1192. 5182.
1200. 5255.
1208. 5382,
1220. S119.
MO = 0.95
T8 FGD
1191. 6344.
1192. 6158.
1197. 6252.
1207. 6375,
1216. 6098,

FGM

2056.
1991.
1974.
2073,
1926.

FGM

1294,
1251.
L217.
1310.
1191.

FGM

1415.
1370.
1337.
1432.
1309,

FGM

1567.
1517.
1485,
1583,
1451.

99



FAN C

STANDARD DAY PERFORMANCE
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NASA QUIET ENGINE FAN C
1962 U.S. STANDARD ATMQSPHERE, IDEAL NOZZLES
1.C RAM RECOVERY,NO AIR BLEED OR POUOWER EXTRACTION
ALT = SeA LEVEL M0O=0

CASE FN SFC WEM TC EPR W2 * w2C BPR  PCN%® PCNF*

. 22¢C0. 0.382 8403, 1743, 3.77 808. 134.8 4,99 88.5 90.4
. Z20uG3. 0,378 7562. 1686, 3.5%1 T7l. 127.7 5.04 87.6 B87.1
3. 17598, D.374 6139, 1626, 3.25 733, 120.6 5.08 B86.7 83.6
4, 16004, 0,372 5653. 1562. 3.00 692. 113.4 5.10 85.7 79.9
Se  laCC4a. 04371 5201. 1497. 2.74 649, 105.8 5.13 84.6 75,9
. 12001. 0.372 G646T. 1427. 247 602. 97,7 5.16 B83.3 7Tl.2
B 8001. 0.385 3084, 1279. 1.%94 494, 80.2 5.16 80.1 59.9
9. AL00. D.406 2436, 1219. 1.69 429. 69.2 5.20 7T7.9 52.6
10. 4CCO0. 0.471 1886, 1159. 1l.44 351. 57.2 5,13 75.0 42.5
11l. 23C1.  J.671 1343, 1123. 1,23 248. 41.9 4.92 69.7 28.8
12. 1000, 1.C04 1C04. 1104. 1.12 176. 31.3 4,62 63.3 16.7

ALT = SEA LEVEL M0=0.25

CASE FN SFC WFM rc EPR W2 % Wa2C BPR PCN* PCNF*

13 10013. 0.504 8078. 172g. 3.60 800. 135.3 5.14 86.0 89.3
14. 15C02. N.506 7584, 1694, 3.4% 780. 13l.1 5.18 87.4 87.3
15. 12C0C00. 0.513 6158, 1585. 3,01 716. 118.4 5,28 85.8 81l.1
16. 9C02. T.534 4810, l467. 2.55 643. 124.1 65.41 83,7 73.7
17. 6C01. 0.584 3505. 1333. 2.07 557. B8B8.,2 5.55 B8l.l 564.5
18, iCCO. Q.748 2243, 1190. 158 445, 67.8 5.81 7F7.1 50.8
19, 0G0,  l.436 1437. 1117. 1.24 336. 647.4 6,36 Tl.4 35.7

ALT

1F

SeA LEVEL MO=0.4

CASE N SFC WFM TC EPR We * Wel BPR PCN* PCNF*

20. 13069, 0.596 7809. 1702. 3.36 7T87. 135.9 5.37 87.1 B7.3
2i. 12403, 0.661 7219. lé66l. 3,19 76%. 133,7 B.43 B6.5 B85.0
224 ¢01. 0.631 5680, 1539, 2,72 699. 1146.0 5.62 B4.6 TB.Z
23. 6LC3. U.696 4180, 1400, 2.22 621. 99,0 5.30 B82.1 69.4
24, 3001. 0.905 2715. 1238. 1.69 524, 7T8.5 6.34 TB.4 5T.4
25 1CC0., 1.726 1727, 1129. 1.31 434, SB.3 7.720 73.8 45.1



ALT =

CASE

L.
2.
3.
4.
5.
6.
“.
8.
10.
11.
12.

ALT

CASF

13.
14.
15.
l6.
if.
14,

19.

ALT =

CASE

23.
£la
22
23
24,

25,

NASA QUIET ENGINE FAN C
IDEAL NOZZLES
1.0 RAM RECOVERY,NO AIR BLEED OR PDWER EXTRACTION

1562 U.S.
SEA LEVEL
p2 T2
14.70 S1lB.7
l4.73 518.7
14.70 518.7
14,70 518.7
i4.70 51i8.7T
l4.70 518.7
14.70 518.7
14.70 518.7
l&4.70 518.7
14,70 518.7
La. 10 518.7
l4.7C 518.7
StA LEVEL
P2 T2
15.35 525.2
15,35 525.,2
15,35 525,2
15,35 525.2
15.35 525.2
15.35 525.2
1535 525.,2
SEA  LEVEL
p2 T2
16,41 535.3
l6.41 535.3
lé.4l 535.,3
16,41 535.3
lé.41l 535.3
16.41 535,3

PE

73.5
69,4
65.2
61.0
5645
51.7
4647
41.5
35.7
29.7
21.9
le.6

PE

Tha2
T1.7
G4,
55.6
4642
35.0
2446

PE

75,0
71.9
63.0
52.7
40.9
30.1

TE

888.
871.
B52.
832.
Bi1l.
787.
7162,
T34,
T05.
673.
633.
604,

TE

889.
H79.
B44.
805,
758,
7013,
651,

TE

8890
B75.
837.
790.
734,
683.

STANCARD ATMOSPHERE,

P28/P0

1.49
leb4
l1.39
1.35
1.30
1.26
1.21
1.17
l.12
1.08
1.04
i.02

P28/P0O

1.52
1.49
1.41
1.33
1.24
l1.15
1.09

pz2a/pr0

1.58
1.55
1.45
1.35
1.25
1.17

128

596.0
589.8
583.3
576.8
570.1
563.1
555.9
548.6
541.2
534.1
527.3
523.1

T28

599.5
595.8
584.2
571.8
558.5
544.0
53345

T28

605.1
600.5
587.5
573.2
5571
546.0

P8/P0

l1.18
l.16
1.14
l.12
1.10
1.08
1.07
1.05
1.04
1.03
1.01
1.01

PB/PO

1.138
1.17
1.13
1.10
1.07
1.0"’
1.02

PB/PO

l.18
1.17
l.13
1.09
1.05
1.03

MO

T8

1346.
1315,
1282.
1248'
1214.
1179,
1143,
1107.
1078,
1068.
1073,
1081.

MO=0

T8

1335,
1316.
1256,
1196.
1129,
1065.
1054.

=0

FGD

18319.
16748.
15147.
13533,
11899,
10244,
8572.
68793,
5181,
3445,
1703,
B35,

+25

FGD

19528.
18593,
15737.
12765,
3617.
6212,
3633.

MO=0D,4

T3

1315,
1292.
1226,
1156.
1078.
1037,

FGD

21415,
20292.
17081.
13671,
9899.
7018,

FGM

3681.
3255.
2851.
2471.
2105,
1757.
1428.
1122.
820.
555,
298.
165.

FGM

3697.
3437,
2714.
2030.
1399,

737,

3g7.

FGM

3701.
3338,
2585,
1818,
1102.

6la.

103



NASA QUIET ENGINE FAN C
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.C RAM RECOVERY, NG AIR BLEED OR PCWER EXTRACTION
ALT = SEA LEVEL MO=0.5

CASE FN SfC WFEM TC EFR W2 * w2t BPR  PCN* PCNF*

26. 11342, 0.669 7589. lé678. 3.15 775. 136.3 5.58 B&.4 85.6
27. 11001. 0.672 7390. 1664, 3.09 7T68. 134.6 5.60 B6.2 84.8
28 BSG8. 0.698 6284, 1581. 2.78 T26. 124.2 5.77 84.9 80.3
27 £CC0. O777 4661, 1442. 2.28B 655. 106.5 6.12 82.4 T7T2.0
3J. 3300. 1.022 3066. 1273, 1.74 568, 85.8B b6.686 79.0 6L1.2
3l. 16C0. 1.967 1968, 1145, 1.36 491. 66.3 7.58 715.0 50.4

ALT = SEa LEVEL MO=0.6

CASt FN SFC WFM Ic EPR W2* W2C BPR  PCN* PCNF*

32. 9710. 0.753 7309. 1648. 2,91 159. 136.8 5.83 B5.5 83.4
3%, 8001. 0.790 6321. 1575, 2.64 T24. 127.1 6.02 84.3 7T9.5
34, 6C03. 0.859 5157. 1479. 2.30 68l. 1l1l4.5 6.32 B2.6 T4.l
35. 40C02. 1.004 4017. 1370. 1.96 631. 101.1 6.69 BO.6 67.9
36. 2000. 1.425 2850, 124i. 1,59 572. 84.9 7.30 17T8B.0 60.1

ALT = 100C0C M3=0

CASE N SFC WFM 1C EPR W2 * W2C BPR PCON%x PCNF=*

37. 18504. 0.376 6949. 1757, 4.38 890. 107.3 4.91 90.5 97.6
38. 150C01l. 0.366 5488, 1626, 3.75 BO&. 95,5 5,00 B8.4 90.V
39. 12000. 0.359 4307. 1501. 3.19 722. 84.7 5.07 Bb6.4 B2.8
40, B598. 0.358 3217. 1366. 2.62 628. 72.9 5H.lda 84,1 T3.8
41. 5899, Q.370 2220. 1228. 2.04 "515%. 59.2 5,19 80.7 62.3
42. 3001. O.447 1341, 1091l. 1.49 366, 42.2 5.17 75.6 44.6

43. iC00. 0.797 797. 1037. 1.17 2l2. 26.0 4.B0 67.2 22.9
ALT = 1GGOC MO=0.25
CASE EN SFC WFM 1C EPR WZ* Wl BPR  PUN% PCNF=*

44. 13829. 0.482 6662, 1737, 4.20 876. 107.9 5.01 90.0 96.2
45, 120C0. C.482 5788. 1659, 3.82 828. 100.7 5.08 88.7 9l.8
GG, 8595. 0.489 4401. 1517. 3.18 T40. 87.8 H.23 86.4 83.4
47. 6C01. G.516 3097. 1354. 2.52 636, T3.4 5.61 83,6 73.0
4, 30C0. 0Q.627 1880, 1177. 1.80 500. 55,2 5.69 79,1 57.8
49. 1002, 1l.103 1104. 1052. 1,32 366. 37.9 6.14 T73.3 40.0
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ALT =

CASE

264
27.
2.
29.
iQ.
31.

ALT

"

CASE

3Z.
33,
34,
35.
16.

ALT

CASE

37.
3.
ig,
40,
41.
42.
43.

"

ALT

CASE

44 .
45,
46.
47,
“8.
49,

NASA QUIET ENGINE FAN C

1962 U.S. STANDARD ATMOSPHERE, IDEAL
1.0 RAM RECOVERY, NO AIR BLEED OR POWER
SEA LEVEL
P2 T2 PE TE P28/P0 T28
[7.44 544,7 75.6 887. 1.64 610.5
1?.4"‘! 5‘1‘4.7 74.6 883. 1063 609.0
17.44 544,77 68,2 857. 1.56 599.9
l?-qq 5["‘4.7 57.“ 810- 1.45 585.3
iT.44 544,77 45,2 155, 1.33 569.3
SEA LEVEL
Pe 12 PE TE P28/PO T28
18.75 556.1 76.3 886, l.71 617.4
18.75 556.1 62.4 831. 1.57 599.3
1B.75 5546,.,1 54.3 795, l.48 588.7
14,75 556.1 44.7 758. 1.40 577.1
1gaoce
P2 T2 Pt TE P28/P0 728
l0.11 483.0 50.4 829, 1.48 554,7
1o.11 483.0 44.2 791, 1.38 541.7
10.1f 4B3.,0 37.5 747, 1.28 528.0
10,11 483,0 29.9 693, 1.18 513,5
17.11 4B83.0 21.2 633, 1.09 498.6
fy.il 483.0 13.3 576. 1.03 489,3
1¢300
pe T2 PE TE P28/PO T28
10,56 489.1 57.7 867, l.64 571.9
10.56 489.1 53.6 844, 1.56 563.3
10.56 489.1 46.2 801. 1.44 548.1
13.56 489,1 37.8 T48. 1.32 531.5
10.56 489.1 27.8 679, .19 512.8
10.56 489,1 19.0 619. 1.10 499,2

NOZZLES
EXTRACTION

MO =

P8/PO T8

1.18
l.18

1297,
1289.
1.15 1244,
l.11 1172,
1.07 1089,
1.04 1031.

MQg=

P8/P0 T8
i.18
1.16
1.13
1.10
1.07

1275.
1236.
1186.
1130,
1065.

PB8/PO T8
1.23
1.18
1.13
1,09
1'06
1.03
1.01

1326.
1252.
1184,
11l4.
1051.
938 .
1001,

0.5

FGO

23206.
22835,
20588,
L7026.
13073.
10060.

0.6

FGD

25481.
23446,
20955,

18273,
15353,

MO=0

FGO

15231.
125013,
10113,
7663,
51556,
2590.
846,

MO=0.25

P8/PQ T8
1.23 1311.
1.20 1267,
l.14 1189,
1.10 1104.
1.05 1024,
1.02 979,

FGD

15979.
14335,
11545,
8585.
2927,

FGM

3702.
3595,
3004,
2143,
1347,

806 -

FGM

3699,
3149.
2514,
l1921.
1338.

FGM

3273.
2498,
1887.
1336.
B44,
411.
1540

FGM

3281,
2796.
2040.
1356.
131.
338.

145



NASA QUIET ENGINE FAN C
1962 U.S. STANDARD ATMOSPHERE, 1DPEAL NOZZLES
1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION
ALT = 106000 MO=0.4

CASE FN SFC WEM L™ EPR W2 * Wac BPR PCN* PCNF*

50. 11i548. 0.5860 6463. 1708. 3.92 856. 108.9 5.16 B89.1 94.1
bl 3%98. 0.571 5134, 1587, 3,37 787. B97.,1 5,35 87,2 87.3
52, 6531. 0D.610 3659, 1421, 2469 692. 81l.9 5.62 B4.5 T7.5
53. 3CC0. O.747 2241. Y227. 1.94 571. 63.1 6.10 80.2 63.5
54, 1CCC. 1.334 1334, 108l. l.41 457. 45.4 6.89 75.3 48,1

ALT 1G0¢0 : MO=0.5

CASE N SFC WFM Tc EPR W2 * w2C BPR  PCN%x PCNF*

55, 10175. 0.619 629%. 1683. 3,68 839. 109.5 5.32 88.3 92.2
56. B99H8., 0.627 5644. 1625. 3.43 808. 103,17 5.43 B87.4 89.1
57. 63C0. 0.675 4051. 1460. 2.75% T20. B87.8 5.76 B84.8 719.7
5d. 3000. 0.835 2506. 1259. 2.00 6ll. 6846 6.34 80.8 66.6
59, 1¢C0. 1.510 1510, 110¢. 1445 510. 50.6 7,31 7T6.1 53.1

ALT 10400 ¥0=0.6

CASE FN SFC WFM Tc EPR We ¥ waC BPR  PCN#%* PCNF*

6C. 349C3. 0.685 6097. 1653. 3.41 81l7. 110.1 5.52 87.4 89.9
bl 7998. 0.696 5568. 1606 3,21 794, 10543 5,62 Bb6.T7T BT7.4
62. 2659, Q0.741 4443, 1494, 2,76 T40. 94.0 5.91 84.9 B8l.2
63. 40CC. 0.833 3332, 136n. 2.28 6T7T6. Bl.2 6.32 B82.5 173.6
64. 2CC0. 1.120 2241s 1212. 1477 600. 656.3 6.95 79.3 63.9

ALT = 1¢0CQ MO=0,729

CASE FN SFC WFM 1C EPR W2 * W2C BPR  PCN#* PCNF%

65, 1397. 0.784 5796. 1611. 3.03 785. 110.8 5.84 B6.1 86.2
66. 6£599. 0.794 5556. 1587. 2,95 775. 108.4 5.30 85.7 85,1
67. 5669. 0.827 4659, 15%33. 2.73 751. 102.3 6,08 84,8 82.2
6. 4G00. 0.940 3160. l1406. 2,27 696. BF.0 6.55 82.5 175.4
&9. 200C. 1.285 2571. 1251. 1.78 63L. 73.9 7.24 79.6 66.8
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ALT =

CASE

50.
51.
52.
53.
54,

aLT =

CASE

55.
56.
57.
58,
59,

ALT

it

CASE

bﬂ.
61.
620
&3,
64 .

ALT =

CAsSE

65.
6.
67.
&H.
69,

is¢ee2
I..U R.AM
1820C

Pz

11.25
11.26
11.29
11.25
11.29

1Cad¢C

Pe

11.99
11.69
11.99
i1.8%
11.5%

109206

p2

12.89
l2.89%
12,69
12.89
12.49

14 .40
L4 .40
L4.40
14.40
14440

NASA QUIET ENGINE FAN C

UsSa

T2

49B8.5
4G8.5
498.5
498,.5
4498.5

T2

507.3
507.3
507.3
507.3
507.3

12

517.9
517.9
517.9
517.9
517.9

T2

534,6 .

534.6
534,6
534.6
534,86

PE

58.6
51.8
42.9
32.1
22.9

PE

59,3
55,9
46.5
35.3
25.6

Pt

59.9
57.1
50.3
42.1
34.1

60. 8
59.4
5547
4746
38.5

TE

8&67.
83cC.
177,
708,
65GC.

TE

867.

849.

736,
128,
671,

TE

B6G,
851.
815.
173,
T23.

TE

86 3.
856.
B39.
798,
751.

STANDARD ATMOSPHERE,
RECOVERY,

pP28/P0

1.70
1.58
1.44
1.29
1.19

P28/P0

1.76
1.70
1.5%
1.39
1.27

p28/eo

1.83
1.78
le67
1.56
l.44

P28/P0

1'96
1.94
l1.88
1.75
1.62

IDEAL

T28

5773
563.6
546.1
526.2
511.4

728

582.2
575.6
5577
537.3
521.9

T28

588.5
583.2
570.8
55743
542.6

T28

59G.0
596.6
59042
57647
562.1

NOZZLES

paspPo

1.24
l.18
l1.12
1.07
1.0"

P8/PO

l.24
1.21
1.14
l1.08
1.05

PB/PO

l1.24
1.22
1.17
l.12
1.08

P8/PO

1.24
1.23
1.20
l1.15
1.10

NC ATR BLEED OR POWER EXTRACTION

MO=0.4%

T8 FGD
17242,
14716.
11539,
8021.
5300.

1289.
1221.
1132,
1038.

978 -

MO=0.5

T8 FGD
1L269.
1237,
1147,
1046.

982 L

18464,
17243,
13941,
10265.

T407.

MO=0.6

T8 FGD
1247.
1221.
1159.
1093.
1017.

20024,
19031,
16726,
142448,
11493,

MO=0.729

T8 +GD
1216,
1204,
11?4.
11o7.
1027.

22589.
22119.
20912,
18348,
15482.

FGM

3297.
2543,
1729,
979.
502.

FGM

3303,
2922.
2013.
1174,

639.

FGM

3304.
2992,
2328,
1694,
1105.

FGM

3304,
3155,
2786.
2070Q.
1399,
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NASA QUIET ENGINE FAN C
1662 U.S5. STANDARD ATMOSPHEREs IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR PUWER EXTRACTION
ALT = 2C000 MO=0

CASE FN SFC WFM TC EPR W2 * W2C BPR PCUN%x PCLNF*

73, 12034, 0.361 4341. 1633, 4.31 878, T2.9 4,96 90.2 96.6
T7l. 10¢C0. 0.353 3528. 1525. 3.75 B02. 65.8 5.03 8B.4 90.0
72, 4CC0. 0. 349 2789, 1413. 3.19 7T20. 58,2 65.12 86.3 82.5
73, 24669, 0,349 2094, 1282. 2.63 626. 50.2 5.18B 84.0 7T3.7
14. 4GC0. 0,364 1455. 1l4d. 2.04 514. 41.0 5.20 80.7 62.3

15. 2001. 0Q.444 889. 1013. 1.49 365. 29.2 65.18 75.6 44.5
ALT = 202CC M0=0.267
CASE ! SFC WFM c EPR W2 *x Wage BPR PCN* PUNF*

16 9213. 0.471 4335, 1634. 4.23 880. 75.2 5.04 90,0 96.5
17, dLCC. D.472 3776. 1561. 3.85 832. 70.2 5.11 88.8 92.2
T8 6CC0. 0.482 2891, 1431. 3.21 Ta4. 61.2 5.28 86,5 B83.8
79. 4C0C. 0,513 2054. 1273. 2.54 641. 51l.1 5.48 83.6 73.5
60, 20C1. D.629 1259, 1097. 1.83 508. 138.9 5.74 79,2 58,5

ALT

262946 MO=0,4

CasE FN SFC WFM Tc EPR We* W2c BPR PCN#* PCNF#*

Bl 8337. 0.53%4 4451 1634. 4.13 B879. 78.1 5.13 89.8 9a.2
82 TCCC. 0.540 3784, 1550. 3.70 B827. 7T2.0 5.25 B88.3 9l.4
B3. 6CC0. 0.551 3305, 1486, 3.37 1785. 66.9 5.38 87.1 87.2
84, 4CC0. 04593 2371. 13306. 2.69 690. 56.2 5.68 84,3 7T7.4
85, Z20C0. 0.734 l4a67. 1142. 1.94 57l. 43.6 6.11 80.2 63.4

ALT = 2CCaQ MO=0.5

CASE FN SFC WFEM Ic EPR W2 % W2ac BPR  PCN* PCNF*

BG. 7827. 0.584 4574. 1633. 4,02 876. 80.9 5.20 89.5 95,8
87. 7CC0. ©.591 4137. 1581. 3.76 846, T7.0 5.29 88,6 92,9
88. 5698, 0.603 3620, 15i6. 3.43 B80T7. T7T1.7 5.44 81.4 89.0
89. 4C00. Q4653 2613, 1367. 2.75 7T19. 60.5 5.80 84,7 79.6
9C. 2CC0. 0.818 16364 1175. 2.C0 609. 47.3 6.38 80,7 66.5
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ALTE =

CASE

T0.
T1.
T2
13.
T4,
15.

ALT =

CASE

716
17
T8,
9.
80,

1]

ALT

CASE

4l.
82
83.
bd.
25,

CASE

86.
87.
B8,
85 .
9G.

19¢¢
1.0 RAM
204000

p2

Te10
7.10
T.10
T.1C
7.10

2303

,,,,,

P2

8.G1
H.01
8.C1
8.01
8.C1

NASA QUIET ENGINE FAN C
U.S. STANDARD ATFOSPHERE,
RECOVERY, NO AIR BLEED QOR PCOWER

T2

447.3
447.3
447.3
447.3
447.3
447.3

T2

453.8
453.8
453.8
453,8
453.8

T2

46147
461.7
461.7
461.?
461.7

12

469.8
469,.8
469.8
469.8
469.8

31.7
33.8
29.6
25.0
20.8
14.2

PE

39.1
316.3
31.3
25.6
19.0

PE

40.8
37.4
34,6
28B.6
21.5

4245
40,3
37.4
il.1
23.6

TE

802.
716G,
7134,
692,
543,
587.

TE

806G,
?&?‘
746,
656.
633.

TE

818.
T92.
770.
72C.
656,

TE

826
809.
788.
738,
675,

p28/Po

1.59
1.48
1.38
1.28
l.18
1'09

P28/P0

1.65
1.58
1.45
1.33
1.20

p28/P0

1.74
1.65
1.58
l.44
1.29

P2B/P0O

1.83
1.77
1.70
1.55
1.39

IDEAL

T28

525.2
513.7
5Q01.7
4B89.1
475.5
461.7

T28

531l.3
523.3
509 .2
493.6
47642

T28

539,0
525.5
522.0
505.7
487.3

128

546.9
540.9
533,1
S516.4
497.6

NOZILES
EXTRACTION

P8/P0

l1.22
1.18
l1.13
1.09
l1.06
l1.03

PB/FPQ

l.24
1.20
1.15
1.10
1.05

P8/PD

1.26
1.21
1.18
l1.12
1.07

PB/PO

1.27
1.24
1.21
l.14
1.08

T8

1233.
1172.
1113,
1044,
374,
926.

M0=0

T8

1228,
‘1187,
1117.
1038,
950.

MO

T8

1222.
1174,
ilal,
1063.

9ﬁ5 -

i)

T8

1215.
1186.
1151.
1072,

976.

MO=0

FGD

9930.
8341,
6749,
5112.
3438,
1727,

« 261

FGD

10896.
3796.
7320.
5927.
3754.

=0.4

FGD

12125,
10823,
9822.
1699,
5352.

=05

FGD

13377.
12543,
11505.
9302,
6848.

FGM

2104.
1659.
1251.
886,
561.
274-

FGM

2227.
1902.
1390,
925,
504,

FGM

2382.
1982-
16886,
1145,

651,

FGM

2540,
2268,
1943,
1336,

780.

109



NASA QUIET ENGINE FAN C
1962 U.S. STANDARD ATHOSPHERE, IDEAL NGZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR PCWER EXTRACTION
ALT = 200C0 MD=0.6

CASE FN SFC WFM TC EPR W2 * W2C BPR  PCN¥* PCNF%®

S1. T442. Q.6306 4731, 1633, 3.90 869. B84.4 5.28 89.1 95.1
2. 7001. 0.640 4483, 1606, 3,76 B854. B2.2 5.33 88.T 93.6
93. 5659. 0.655 3632, 1542. 3.4%4 Bl9. 76,7 5.50 B87.5 90.1
94, 43C0., 0,716 2862, 13956. 2.77 738, 64.9 5.94 84.8 8l.1
95, 2CCC. 0.908 115, 1210. 2.03 63%9. 51l.1 6.63 80,3 69.0

ALT 20000 - .- - MO=D.7

CASE FN SFC wFM TC EPR W2 * Wet BPR  PCN* PUNF*

96, 713t. D.688 4936. 1639, 3.74 859, BH8.0 5.33 B88.6 94.1
97. 5666, 0.706 4235, 1563, 3,40 82l. 81,9 5.57 8T7.4 90.3
98, 4959, (0.733 1667, 1492, 3.08 787. 7TbH.l 577 B8&.2 86.5
99, 30C0. ©0.850 2550. 1336, 2.40 797. 62.7 6.38 83.2 77.90
100, 1000, 1.436 1436, lll6. 1.65 605. 46.7T T.48 T8.5 63.6

ALT = zCGCQ MO=0.892

CASE FN SFC WEM TC EPR W2 * w2C BPR  PON* PONF*®

1G1. 6443, 0.794 5115. 1631. 3.32 827. 94.8 5,72 87.2 91.0
102. 50C1. 0.838 4191, 1528, 2.91 7T82. B86.0 6.01 85.7 86.0
103, 4CC0. 0.891 3562. 145,. 2.62 749. T9.3 6.28 84.3 82.0
104, 3C30. 0.981 2942, 1369, 2.30 713. 71.8 6.65 B82.7 7T7.5
1C5. 1600. 1.72C 1720, 1166. 1.62 631. 54.7T 7T.89 78.5 66.3

ALT

30C30 MO=0.333

CASE FN SFC WFM 7C EPR W2 % weeC BPR PCN¥* PONF*

106, 6172. 0.486 3900 1629, 4476 939. 56.1 4,96 91.7 103.3
107. 6LC0. Q.a80 2880. 1557. 4.36 B99. 52.6 5.08 90.4 98.2
108. LOCC. 0.486 2431. 1465, 3,88 839. 48.4 5.18 88.8R 92.8
109. 3999, 04499 1994, 1367, 3.38 774. 43,5 5.33 B7.1 86.5
11G. 24004 0.580 1160. 1136. 2.30 614, 32.5 5.72 B2.4 69.7

110



ALT =

CASE

91,
Q2.
93,
4.
95,

ALT

CASE

gb.
97,
98.
99,
100.

ALT

CASE

101.
102.
103,
104,
105.

ALT

i

CaSE

106.
107.
108.
109.
110.

1962
1.0 RAM
2¢0cCC

p2

d.62
B.62
8.62
8.2
8.€2

2gocce

P2

.37
9,37
F.37
9.37
.37

20000

P2

11.33
11,33
11.23
11.23
11,33

3000C

P2

.71
4.71
471
4.71
4.71

NASA QUIET ENGINE FAN C
UeSe STANDARD ATMOSPHERE,
RECOVERY, NC AIR BLEED OR POWER

T2

479.7
4797
479.7
479,17
479,7

T2

491.4
491.4
491.4
491 .4
491 .4

T2

518.8
518.8
518,8
514.8
518.8

T2

420.9
420.9
420.9
420.9
420.9

PE

44,6
43.4
40.4
33.6
25.7

PE

4740
43,5
40.1
32.5
23,2

PE

51.7
4643
4243
37.9
28.0

PE

28.5
2646
24,3
2l.6
i5.6

TE

B3s.
827.
806‘
156,
6G3.

TE

845,
822.
79%G.
145,
678.

TE

B62.
83C.
BGe&.
178,
T16.

TE

182.
T60.
73".
104,
630,

P28/P0

1.95
1.92
1.84
1.67
1.50

p28/P0

2.10
2.00
1.92
1.?3
1.54

P28/P0

2.44
2,31
2.21
2.10
1.87

P28/P0

1.80
1.73
1.63
1.53
1.32

IDEAL

728

556 .'8
553.6
545,.6
528.7
509,6

T28

568.2
559.4
551.2
533.1
51245

128

592.4
581.0
572.6
56345
543.5

128

503.9
495,4
485.9
4T75.6
452.3

NOZZLES
EXTRACTION
MO=0.6

P8/PO

1.30
1.28
1.24
1.17
1.10

P8/PQO

1'33
1.28
1.23
l.16
1.09

P8/ PO

1.38
1.30
1.26
1.21
1.13

PB/PO

1'31
126
1.21
1.17
1.09

T8

1211.
1193.
1158,
1082,

988.

FGO

14953,
14494,
13433.
11160.

8611.

MO=0.7

T8

1208,
1164.
1124.
1044.

9313,

MO0=0.

T8

1193,
1133,
1090.
1047,

945,

MO=0,

T8

1201.
1159,
1106,
1052,

933,

FGEC

16878,
15620.
12023.

9176,

892

FGD

21408,
19606.
18295,
16920,
13900,

333

FGO

8387.
7721,
6784,
5819.
3725,

FGM

2737.
2581.
2223.
1546,

926.

FGM

2961.
2524,
2150,
1432,

T76.

FGM

3375.
27134,
2301.
1881.
1095,

FGM

1828.
1575.
1294,
1019,

527.
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ALT =

CASE

111.
112.
113.
lia.
115,

L]

ALT

CASE

116,
117.
118.
119.
120.

ALT

CASE

121.
122.
123.
124.
125.

ALT

CASE

126,
127.
128,
129.
130.

112

1362 U.S.

NASA QUIET ENGINE FAN C
STANDARD ATMOSPHERE,

IDEAL

NOZZLES

1.0 RAM RECOVERY, NO AIR BLEED OR POWER EXTRACTION

30000

FN

6478,
5CC0.
3559,
300G
1CCC.

305400

FN

6l44.
54C0.
4C00.
3500.
1CGCO.

3000¢C

FN

5914.
5600,
4CQ00.
3001.
10C0.

30000

FN

56749.
5000,
4000.
30CC.
13C0.

SFC

0.514
0.517
0.532
0.560
0.817

SFC

U.557
0.563
0.581
Debl6
0.911

SFC

0.600
D.609
0.630
D.669
1.010

SFC

D.643
D.654
0.878
O.724
la1il2

WFM

3330.
2587.
2126,
1¢80.

8i7.

WFM

3421
2816.
23¢5.
1843,

511l.

WEM

3548.
3C45.
2522.
2007.
1610,

WFM

3654,
32tl.
2710,
2172,
1112.

TC

1629.
1491,
139¢.
128/,
1012.

TC

16390.
1524,
1425,
1315.
1042.

1C

1637,
1559,
1453,
134,
1069,

fC

1633,
1573,
1475,
1366,
1095,

EPR

".67
3.65
3.45
2.92
1.76

£PR

4.5%
4.00
3.51
2.98
1.82

EPR

4,40
3.99
3.51
3.00
1.86

EPR

4.21
3.92
3.46
2.97
1.88

W2*

936.
855.
793 -
122,
536.

We *

930.
B71.
g813.
Tab,
579-

W2 *

922.
BYT.
824.
765.
612.

Wa *

909.
B76.
826.
172.
636,

WeC

57.0
50.4
4545
40.3
26.9

W2c

58.9
53.7
48.7
43,1
29.3

W2C

6l.2
5T.l
51.9
465.2
32.0

WaC

63.8
60.5
55.3
49.4
34,7

MO=0e4

BPR PCN% PCONF*®

5.02 91l.4 102.6
5.21 B89.1 94.0
5,37 87.3 B8.0
5.57 85.4 80.7
.29 79.0 59.1

#0=0.5

BPR PCN* PCNF*

5.10 91.0 10l.6
5.26 89,3 95.4
5.45 B87.6 893.7
5.69 85.7T B82.8
6.6l T79.5 ©62.7

MO=0.6

BPR PCN* PCNF#*

5.19 90.6 100.6
5.31 8%9.3 95.9
5.52 87,7 90.7
5.80 8%5.8 B4.2
b.,86 T9.9 65.5

MO=0.7

8PR PCNX PCONF*

5.29 90,0 99.2
5.39 89,t 95.9
5.59 87.5 90.9
5.90 85.7 84,8
7.09 80,0 67.7



ALT =

CASE

l11.
lle.
113,
114.
115.

ALT =

CASE

1l6.
117.
11,
119.
120.

H

ALT

CASFE

1el.
12z,
123,
124,
125.

ALT

CASE

126.
127.
128,
129,
L3aG.

MASA QUIET ENGINE FAN C
IDEAL NOZZILES

LS&2 U.S.
1.0 HAM RECOVERY,
3009¢
P2 T2 PF
4,87 424,39 29,1
4,87 424.9 29.5
4,87 424.9 22.8
4,87 424,9 19.6
4.8B7 424.9 12.7
30600
p2 Iz PE
5.18 432.,4 30.¢
5,18 43:.4 27.4
5.18 432.4 24,6
5.18 432.4 21.5
.18 432.4 14.C
3C0a0
P2 T2 PE
5.,57T 441.5 31.7
5.7 441.,5 29.4
5.97 441.5 26,5
5.57T 441.5 23.3
5.5? 44115 150"
30G6Q0
p2 T2 PE
6.0 452.2 33.3
6.06 452.2 31.5
6.06 452.2 28.%
6.C6 452.2 25.1
6.06 452.2 16.5

TE

785.
745,
T1¢.
68Z.
591.

TE

791,
T61.
132,
6bSh,
607.

TE

155,
TT6.
748,
T13.
625.

TE

g07.
7590,

162,
729.
642,

STANDARD ATMOSPHERE,

P28/PO

1.86
1.70
1.59
l1.49
l1.26

P28/P0

1.96
1.83
l.71
1.60
1.35

P28/P0

2.09
1.98
1.85
1.73
l.46

P28/P0

2.24
2.15
2.02
l.89
1.59

T28

507.5
492 .4
481.8
47044
444,13

TZ8

5l4.5
502.9
492.1
48C .4
453.6

T28

523.5
S5l4.4
503.6
491.8
464,6

128

533.5
526.9
516.,3
50445
477.2

P8/P0O

1.31
1.23
1.19
1‘14
l.06

P8/PO

l.34
l1.27
1.21
1.16
1.07

P8/PO

1.36
1.31
1.25
1.19
loog

pa/Po

1.39
i.35
1.28
1.22
1.11

NO AIR BLEED OR PUOWER EXTRACTION

MO=0.4
T8 FGD
1199, 8840.
1118. 7460.
1004. 5426,
871. 3080.
MD=0.5
18 FGD
1196. 9698.
1132. 8586,
1077. 7562.
1017. 6481,
880. 4028.
MO=0.6
T8 FGD
1195. 10800.
1143. 9860.
1087. 8809,
1025. 7698,
887. 5151,
MO=0.7
T8 FGD
1188. 12067,
1151, 11330,
1094. 10225,
1033, 9081.
8B93. 6462.

FGM

i882.
1416,
1122
848.
351.

FGM

1995.
lé612.
1289.
982 .
425.

FGM

2142,
1821.
1470,
1130,

512,

FGM

2301.
2043'
1665,
1297,

6l2.
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NASA QUIET ENGINE FAN C
1962 U.5. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEED OR PCWER EXTRACTION
ALT = 3000C Mo=n.82

CASE FN SFC WFM Ic EPR W2 % Lrie BPR PCN* PCUNF*

131. S5464. 0.697 3EQT. 1628. 3.97 892. 6T7.T 5.41 89,3 97.4
132, 5CC0. 0Q.707 3532. 1588. 3.78 B870. 65.3 5.48 88,7 95.3
133. 3999. 0.737 2946, 1500. 3.34 822. 59.4 5.73 87.2 90.5
134, 3yC0. Q.786 2359, 1389. 2.88 T7l., 53,3 6,04 B5.4 84.8
135, 1000. 1.234 1234, 1123. 1,86 652. 38.1 7.33 80.0 69.3

ALT = 30630 MO=0.9

CASE FN SFC WFM iC EPR W2 % Wzl BPR PCN#* PLNF¥%

136. 5355. 0.734 3933, 1628. 3,81 879, 73.7 5.50 8B.8B 96.1
137, 456G, 0Q.743 3716. 1599. 3.67 Bé63,., 68,7 5.57 88.3 94.6
i3s, 3659, 0.774 3095. 1506, 3.25 Bl7. 62.7 5.8l 86.9 90,0
134, 3001. ©0.8392 2490, 1406, 2.80 768. 56.0 6.17 85.0 84.4
140. 1C30. 1.309 1309, 11358. 1.82 654. 40.4 7.47 7T9.8 69.6

1]

ALT 357230 M3=0.95

CASE FN SFC WFM Ic EPR W2* W2c BPR PCN* PCNF*

l141. 5261. 0.759 3595, 1624. 3.69 B869. T2.6 5.57 88.5 95,2
142. . 5002, 0.765 3829, 1603. 3.59 858. 71.0 65.63 B88.1 94.1
143, 4CC0. 0.799 3195, 15i2. 3.18 B8l4. 64.8 5.88 B6.7 B9.6
la4, 3001. 0.858 2575. 14l4., 2.74 765, 57.9 6,25 B4.8 84.1
145. 1960, 1.353 1353, 1145, 1.79 654, 41.9 7.58 T3.6 69.6

ALT 350480 MO=0.374

CASE FN SFC WFM Tc EPR W2* W2C BPR PCN%* PCNF#*

146,  5555.  0.513 2848, 162b. 5.05 951, 4B.l  4.80 92.7 107,1
147, 4955, 0.490 2449. 1542. 4.56 923. 44.6 5.07 91.0 100.8
l4B.  40C0. 04499  1695. 1431. 3.96 B852. 40.3 5.21 89.1 93.8
149,  340C. 0,518 1555, 1309. 3.32 771, 35.3 5.41 B86.8 B85.9
150.  10CO., 0,717 717. 1005, 1.S1 555. 22.9 6.10 79.9 62.1
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ALT =

CASE

131.
132,
133,
134,
135.

ALT

CASE

136.
137.
i38.
i39.
1“0.

ALT

n

CASE

141.
142.
143.
la4,
145.

ALT

CASE

l46.
lat.
148,
149,
150.

19€2
1.0 RAM
36000

P2

&eT9
6.79
6,179
6.79
6.179

30043acC

B2

7.38
7.38
7.38
7.38
7.38

3000¢C

Pe

7.80
1.80
7.80
7.80
7.80C

35006

P2

3.81
3.481
3.81
3.81
3.81

NASA QUIET ENGINE FAN C
U.S. STANDARD ATMOSPHERE

RECOVERY,

T2

467.3
46743
467.3
467.3
467.3

T2

478.7
478.7
478.7
47847
478.7

T2

48643
486.3
486.3
48643
486.3

T2

404 .9
404.9
404.9
404 .9
404 ,9

PE

35.8
34,4
31.1
271.5
i8.8

PE

37.6
36.5
33.1
29.2
2C. 1

PE

38.8
37.9
34.4
30.3
21.0

PE

23.9
2Z.3
19.5
17.2
1G.7

TE

816G,
80E.
T75.
T46.
663.

TE

829.
g2cC,
791.
758,
677,

TE

§3S5.
828.
7SS,
T66.
bLBE,

{E

T67.
Ta4,
Tles
675,
5T4.

P28/P0

2.46
2.39
2.26
2.11
1.79

p28/P0

2.63
2.58
2e44
2.29
1.96

P28 /PO

2.75
2.71
2.57
2441
2,07

p2g8/P0

1.87
1.81
1.68
1.54
1.27

IDEAL

NO AIR BLEED OR POWER

Tes

547.6
543.3
532.7
521.2
494 .3

128

558.4
555.1
544.7
533.3
506.7

TZ28

569.4
562.9
552.6
541.2
514.9

728

493,42
480.8
469.1
45644
426.5

NOZZILES
EXTRACTION
Mo=0.82

P8/PO

l.44
1.41
1.33
1.26
1.13

PB/PO

1.48
1.45
1.37
1.29
1.15

PB/PO

1.50
1+48
1.39
1.31
1.16

PB/PO

1.35
1.29
l.23
£.17
1.06

T8

1177.
1153,
1103.
1039,

899,

FGD

13932,
13395.
12226,
11012.

B298,

MO=0.9

T8

1172.
1155,
1100.
1044,

90},

FGD

15421,
14995,
13785,
12514

3680,

MO=0,95

Ta

1167,
1154.
1100.
1047.

901,

M0=0.

T8

1187.
1138.
1073,
1007.

853,

FGD

16416,
16103,
14867.
13555,
10633,

374

FGD

7065.
6673,
5734,
4750,
2531,

FGM

2543,
2348,
1920.
1511.

149,

FOM

2736.
2513.
2li6.
1669,

849.

EGM

2854.
2726,
2246,
1777,

915'

FGM
1647,
1391.
1093,

BOR.
310,
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ALT =

CasSE

i51.
152.
153.
154.
155.

ALT

CASE

156.
i57.
158,
159.
160G,

ALT

CASE

161.
162,
163,
164.
165.

i

ALT

CASE

166.
167,
166,
169,
170.

116

1962 U.5.
1.0 RAM RECOVERY,

35040

FN

5483,
49%9,
4CC00.
256G,
1CGO.

35000

FN

5252.
5000,
4000,
2656,
1¢0¢.

350CQ0

N

5089.
4CC0.
30GC.
2CC0.
1¢00.

35080

FN

4986.
4C00.
3001.
24801.
1€00.

NASA QUIET ENGINE FAN C
STANDARD ATMOSPHERE,

SFC

0.521

J.502
0.510
0.531
0.738

SFC

0.558
04546
0.555
0.581
0.818

SFC

0.592
D.598
D.629
D.696
0.902

SFC

0.627
0.639
0.676
0.753
0.987

IDEAL NOZZLES

NO AIR BLEED OR POWER EXTRACTION

WFM

2857.
2527,
2041,
1593.

T37.

WFM

2933.
21728.
2219.
1741,

818.

WFM

3014.
2391.
1488.
1392,

302.

wWFM

3127,
2557,
2029.
1507,

388,

1C

l6éa.
1552.
1449,
1313.
i0i3.

TC

1625.
1585,
1471,
1350.
1041,

TC

1625,
1495,
1376.

1233.

1069.

TC

1625.
1513.
1397.
1261.
1093,

EPR

5.02
1"59
3.98
3.34
1.93

EPR

4.87
4464
4.03
3.40
1.99

EPR

4,69
4.02
3.‘01
2.75
2.02

EPR

4.51
3.95
3,37
2.73
2.03

W2*

951,
927.
857.
T78.
566.

W2 >

948,

337.
873.
799.
605,

W%

943,
879.
8ll.
733.
635.

W2x*

qsb.
878.
8ia4.
T43.
656.

W2C

48,4
45.4
40,9
35.9
23.4

W2C

50.0

48.3

43.6
38.4
25 .4

wWel

51.8
4643
41.0
34.9
2T.5

WeC

564.2
49-3
43.7
37.3
29.8

MO=0.4

BPR PCN*
4.83 92.6
5,07 91l.1
5.22 89,2
5.43 86.9
6.17 B80.1
MO=0.5

BPR PCN*
4.93 92,1
5.07 91.3
5.27 89.4
5.51 87.2
6.44 80.6
MO=0.6

BPR PCN%
5.06 9l.6
5.31 B89.4
5.59 87.3
5.99 84,7
6.67 80.9
MO=0.7

BPR PCN*
5.18 91.0
5.38 89.2
5.66 87.2
6.12 84.7
6.88 81.0

POCNF*%

107.2

101.4
94.3
B6.5
63.0

PCNF*

105.6
102.8
5.6
88.3
66.1

PCNF*

104.4
96.1
B9.4
80.6
68.6

PCNF %

102.7
96.1
89.7
Bl.5
7C.4



ALT =

CASE

151.
152.
153.
154.
155.

ALT

CASE

156,
157,
158.
159.
1&C.

ALY

CASE

1€l.
162.
163.
164.
165.

ALT

CASE

i66.
167,
168.
169.
170.

1962
1.0 RAM
35000

P2

1.86
3.86
3.86
3.8¢6
3.86

35000

p2

4,10
4,10
4.10
4.10
4410

3560400

p2

t‘fl“ll
4.41
4a5]
4.41
441

35000

P2

.80
4‘80
4.80
4,80
4.80

MASA QUIET ENGINE FAN C
UeS. STANDARD ATMOSPHERE,
RECOVERY, NC AIR BLEED OR PUWER

T2

406.5
406.5
406,5
406.5
406.5

T2

413.06
413.6
413.6
413.6
413.6

T2

422.3
42243
42243
42243
422.3

Te

437246
432.6
432,6
432.6
432.6

PE

daed
22.7
2043
17.¢
10.9

PE

25.2
2444
21'8
15.0
12.C

PE

2644
23.4
20.5
17.1
13.1

PE

275
£5.1
22.1
18.5
14.3

1€

169,
T48,
Tl6.
68G.
578.

iE

176.
T65.
731.
695,
595.

TE

783.
T45,
T1C,.
6617,
61l

TE

792.
759.
124,
682.
6217,

P28/PO

1.89
l1.84
1.71
1.57
1.29

PZ8/P0

2.01
1.98
1.83
1.69
1.38

P28/P0

214
1.98
1.83
1.67
1.50

PeB/PG

2.31
2.16
1.99
1.82
1.63

IDEAL

T28

494,2
4B3.5
471.6
458.7
428.6

1728

50043
4943
481 .6
468.5
437.6

7128

5CT7.4
492.6
479.5
4647
44842

128

51&6.8
504.6
4G1.6
476.8
460.2

NOZZLES
EXTRACTIDN
MO=0 .4
P8/PO T8 FGD
1.35 1184. 1236
1.30 1143. 6891,
1.24 1077. 5949.
1.17 1010. 4953,
1.07 856. 2708.
MO=0.5
P8/PO T8 FGD
1.38 L1182, 7970.
1.35 1158, 7799.
1.27 1091. 6841,
1.20 1023. 5813,
1.08 864, 3471,
MO=0.6
P8/PO T8 FGD
1.40 1177, 8907.
1.31 1100. 7852.
1.23 1032. 6796,
1.16 958. 5651.
1.10 872. 4371.
M0=0,7
P8/PO T8 FGD
1.44 1173. 10040.
1.35 1105. 9017.
1.27 1038. 7910.
1.19 964. 6739,
1.12 878. 5420,

FGM

1664.
1439,
1131,
839,
325,

FGM

1763.
1629.
1286.
965.
3190.

FGM

1878,
1454'
1103.
T72.
465,

FGM

2031.
1633,
1253,
B30,
550,

117



NASA QUIET ENGINE FAN C
16¢2 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NC AIR BLEtD OR PCWER EXTRACTION
ALT = 3500C MO=D.82

CASE FN SFC WFM TC EPR W2 % W2l BPR PCN#* PCNF*

171. 49CC. 0.673 3297. 1628. 4.26 923. 57.7T 5.31 90.3 100.8
172 4CC0. 0.690 2758+ 1531. 3.81 872. 53.0 5.48 88.8 95.5
173, 3C00. 0.732 2196. l4lbd. 3.26 8ll. 47.1 5.78 B6.9 B9.4
174. 2L00. 0©.820 1640, 1282. 2466 T4H. 40.5 6.26 84,4 8l.6
1¥5. 1GC0. 1.089 1089, Ill8. 2.01 670. 32.6 7.09 80.9 71.7

ALT = 352GC : M0=0D.9

CASE FN SFC WF M TC EPR W2* Wzl BPR  PCN% PCNF*

176, 4856, 0.706 3428. 1632. 4.12 911. 60.3 5.41 89.8 99.4
177, 366G. 0,725 2900, 1541. 3.70 B65, 5H5.8 5.57 88,4 94.8
178, 2999, G.770 2308, l426. 3.17 807. 49.7 5.88 86,6 BB8.9
1719, £001. ©D.863 1727. 1294. 2.59 T43, 42,7 6.37 84.1 Bl.4
Lsa. 1600, 1.150 1150, 1132. 1.96 671. 3446 7T.22 80.7 71.8

ALY = 3533¢C M3=0,95

CASE FN SFC WFM rc EPR W2 * W2C BPR PCN* PCNF*

181. 4505%. 0.729 3502. 1633. 4.C0 902. 61.9 5S.47 89.4 98.4
182, 3565, (0.748 2892. 1548. 3.62 859. 57.5 5,63 88.2 934.3
L 3. 3600. 0,793 2380. 1431. 3.10 803. 51.3 5,95 B86.3 B8.5
184, 22C0. 0.892 1783, 1301. 2.54 741. 44.2 6.45 B83.9 8l.2
185. 1GC0. 1.188 1188. 1137, 1.93 671. 35.8 7T.32 80.5 71.8

H

ALT 4C2C0 MO=0,422

CASE EN SFC WFM ic EPR W2¥ W2 BPR  PCN* PLNFx

186. 42T78. 04532 2275. 1623, 5.00 950. 38.4 4.87 92.5 106.7
187. 36569, 0.515 2C61. 1567. 4.67 934, 36,5 5.07 91l.4 102.4
188. 1000, 0.%28 1584. 1422. 3.89 847. 31.9 5.29 B88,8 93,3
149, 20G00. 0.567 1135, 1262. 3.06 743. 26.7 5.60 85.9 82.8
195. 10C0. 0.700 700. 1066, 2.15 610. 20.3 6.11 81.5 67.9
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ALT =

CASE

171.
172.
173.
E14.
175,

ALT

CASE

176,
177,
i78.
179.
lBC.

ALT

1]

CASE

I8l.
182,
183.
134.
185,

i

ALT

CASE

186.
187.
188.
189.
190.

1962 U.S.

NASA QUIET ENGINE FAN C

STANDARD ATMOSPHERE

IDEAL

1.0 RAM RECOVERY, NO AIR BLEED OR PCHWER

3500¢C

P2

5.38
5.38
5.38
5.38
5.38

350600

P2

5.85
5.85
5.85
5.85
5.85

35000

Pz

b.1l8
6.18
ha18
6.18
6b.18

400¢Ca

P2

3.7
3.07
3.07
3.C7
3.07

12

447 ,0
447.0
447 .0
447 .0
447.0

T2

457.9
457.9
457.9
4957.9
457.9

T2

465.2
46542
4652
465,2
465.2

T2

433.9

403.9
403.9
403.9
403.9

PE

30.C
2T.4
2441
20.3
15.9

PE

31.7
2G.1
2546
21.6
17.0

PE

32.7
30.2
26.6
225
17.17

PE

19.2
18.3
15.8
13.0

9,6

TE

B4,
116,
T41.
699,
641.

TE

813,
rEe,
753.
Til.
659,

TE

BlB.
795.
T60C.
718,
667,

TE

B Y

749,
707,
658,
594,

pz2a/eo

2.55
2+40
2423
2.04
1.84

pz28/Po

2.74
2.59
2.41
2.22
2.00

p28/Po

2.87
2,72
2.54
2+34
2.12

P28/P0

" 1.92
1.88
1.71
1.53
1.35

T28

53C.5
520.2
507.4
493,0
476,.5

728

541.0
531.5
518.9
504.6
488.3

T28

57,7
539.0
5264
512.3
496-1

T28

490.9
48242
46647
449,9
43C,.7

NOZZLES
EXTRACTION
MO=0.82

PB/PO

1.50
1.4l
1.31
1.23
1.15

P8/PO

1.54
L.45
1.35
1.25
1.17

P8/PO

1.57
11‘!8
1.37
1.27
1,18

pa/Pra

l.36
1.32
l1.23
1.15
1.08

T8

1168,
1108.
1042.
968.
882.

FGD

11665,
10656.
9485,
B24l.
6882,

MO=0.9

T8

1168.
1111.
1043,
969,
883,

FGD

12926,
i11924.
10707.
9412.
71985.

M0=0.95

T8

1166.
1113,
1043,
970,
884 .

FGD

13762,
12798.
11558.
i0zz22,

B754.

MO=0.422

T8

l1l84.
1151.
1067.
379,
B8Q.

FGD

5812.
5627.
4682,
36548,
2519.

FGM

2263.
1873.
145C.
1046.

667,

FGM

2444,
2053.
1599.
1161,

752,

FGM

2558.
2172,
1698.
1239.

808.

FGM

1328.
1186.
869.
578.
317.

119



NASA QUIET ENGINE FAN C
1962 U.S. STANDARD ATMOSPHERE, IDEAL NQZZLES
1.0 RAM RECOVERY, NO AIR BLEELD OR POWER EXTRACTION
ALT = 40000 MO=0.5

CASE FN SFC WFM 1C EPR W2 * W2e BPR PLN#% PCNF*

191. 4i5t. u.9558  2318. l624a. 4.88 949. 39.3 4.96 92.1 i06.0
192.  4000. 0.550 2201. 1594, 4.7l 940. 38.3 5.07 91.5 103.6
193. 3G00. 0.563 1£90., 1446. 3,92 859, 33,5 5.33 89.0 94.3
194. 20C0. 0.608 1216. 1285. 3.10 761l. 2B8.1 5.69 8B6.1 84,2

195, 10C0. G.756 755. 1083. 2.19 637. 21.6 6.29 B8l.8 70.0
ALT = 4Q00¢ MO=0,6
CASE FN SFC WFEM iC EPR W2 * W2C BPR PCN#* PCNF*

196, 4018. 0.593 2383, 1623, 4.71 943. 40.8 5.08 9l.6 104.4
157, 3500. 0.592 2072, 154i. 4.28 906. 38.0 5.27 90.2 98.9
198. 34500, ©.807 1822, 1470. 3.92 8664 135.7 5.37 B9.0 94.9
199. 20C0. 0.650 1320, 1311. 3.11 77é6. 30.1 6S5.79 B86.2 85.5

200, itC0. 0.828 828. 1l1i6. 2.23 663. 23.3 6.50 82,0 72,1
ALT = 40000 #O=0.17
CASE FN SFC WFM TC EPR W2 ¥ W2C BPR  PCN¥ PONFx®

201. 3941. 04627 2472, 1624. 4.53 936. 42.7 5.20 91,1 102.8
2G2. 3499, 0,632 2212. 1558. 4.20 905. 40,4 5.33 90.0 98.7
203, 3000. 0G.650 1949, 1488, 3.85 866. 38.0 5.44 BB8.B B4.9
204, 2001. 4,711} 1422, 1332. 3.08 782. 32.2 5.87 B6.1 86.1

205. 10C0. 0.901 902, 1139, 2.23 682. 25,1 6.67 82.1 73.7
ALT = 40G00C MO=0.82
CASE FN SFC WFM IC EPR W2 * w2C BPR PCN#* PCNF*

206. 3s73. 0.672 2602, 1625, 4.30 923. 45.4 5.33 90,3 100.8
207. 3500. 0.680 2381, 1573. 4.05 B97. 43.5 5.42 B9.5 97.9
208, 3000. 0.701 2102. 1506. 3.72 860. 40.9 5.55 B88.4 94,3
209, 2000. C.770 1540. 1351. 2.99 78l. 34.8 6.00 85.8 86.0
210C. 1200. 0©.989 989, 1162. 2.19 691. 27.4 6.84 82.0 T4.6
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ALT =

CASE

19l.
122,
193.
ig94.
165.

]

ALT

CASE

196.
197.
198.
159,
200C.

ALT

CaSE

201.
202.
203,
204.
205,

ALT

CASE

206,
207.
208.
209.
210.

1962 U.S5a

NASA QUIET ENGINE FAN C
IDEAL NOZZLES
EXTRACTION

STANDARD ATMOSPHERE,

1.0 RAM RECOVERY, NO AIR BLEED OR PCOWER

400040

P2

3,47
3447
3.47
3.41
3.47

40000

p2

3.77
3.77
3.77
3.77
3.77

4C0CO

T2

409.5
409.5
40345
406,5
409,5

T2

418,2
418.2
418.2
418.2
418.2

T2

42843
428.3
428.3
428.3
428.3

T2

442 .6
44246
442.6
44246
44246

PE

19.8
19.3
16.7
13.8
10.3

PE

20.8
19.3
18.C
14.9
11.2

PE

22.C
20.7
19.3
16.1
12.2

PE

23.6
22.6
21.1
i7.6
13.5

TE

T71.
762,
719,
&T0.
60¢k.

TE

778.
753,
737,
685.
622,

TE

186
T67.
Tai.
7CO0.
638,

TE

T3E.
783.
76‘.-
Tl6e.
656.

P28/P0

2.00
1.99
1.81
1.62
1.43

Pz28/P0

2.14
2.05
1.95
1.75
1.54%

P28/P0

2.31
2.23
2.13
1.91
1 .69

P28/P0

2.55
2.48
2.37
2414
1.90

T28

495.4
490.9
474,.6
45?.5
437.9

128

502.7
493.0
485.6
468.2
44844

T28

512.0
504.7
497 . 4
480.3
46042

T28

52545
52C.1
512.9
496.0
47643

P8ZPO

T 1.38

1.35
L.26
1.17
1.10

P8/PD

Latl
1.34
1.30
1.20
1.12

P8/PI

l.44
1.39
134
1.23
l.14

P8/P0O

1.50
1.45
1.39
1.27
1.17

MO=0.5
T8 FGD
1181, 6292,
1164. 6189,
1076, 5233,
988. 4182,
888. 3006.
MO=0.6
T8 FGD
1176. T01B.
1128. 6543,
1085, 6021.
996. 4944,
895. 37264.
¥0=0.7
T8 FGD
1172. T914.
1132. 7474,
1090. 6928,
1002. 5808.
900, 4558,
MO=0.82
Ty FGD
1167. 9192,
1135, 8785,
1094. 8208,
1005. 7019.
904. 5714%.

FGM

1387.

1308,
962.
647,
362.

FGM

1480,
1262,
1060.
Tad.
426.

FGM

1602.
1415.
1228.
BS51.
500.

FGM

1784.
1618.
1408,
990,
601.
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NASA QUIET ENGINE FAN C
1962 U.S, STANDARD ATMOSPHERE, IDEAL NOZZLES
1.0 RAM RECOVERY, NG AIR BLEED OR POWER EXTRACTION
ALT = 4G00C MO=0,9

CASE FN SFC WFM fC EPR W2 W2C BPR PCN* PONF*

2ll. 3837, 0.704 2702, 1626. 4.l14 9l2. 47T.6 5.42 89.8B 99.5
212, 3300. 0.735 22064 1515, 3.61 B53. 43.0 5.65 88.1 93.7
213, 2500. 0.765 1512, 1442, 3.27 Bl7. 40.0 5.84 86,9 90.0
2la. 2000, 0.810 1620. 1363. 2.91 7T17. 36.6 6.1l 85.5 85,6
215. 1000. 1.041 1042, 1173. 2.14 691. 29.0 6.98 8l.7 T4.7

ALT 400040 M0=0.95

CASE FN SFC WFM TC EPR W2 W2C BPR  PLN* PCNF*

216, 3803, 0.726 27599, 1625. 4#4.02 903, 49.0 5.47 B89.5 98.5
217, 3G00. 0.758 2273, 1521. 3.53 B848. 44.4 5.T71 87.8 93,2
216, 25CC. 0.788 1670, 1447. 3.20 8l13. 4l.3 5,91 86,7 89.6
219. 2001. 0.836 1673, 1370. 2.85 775. 37.9 6.18 85.3 85.3
220, 1800. 1,075 1375, 1180. 2.10 6%0. 30,0 7.07 BLi.5 T7T4.6

il

ALT 45600 MO=0.475

CASE N SFC WF M TC EPR W2 % Wa2eC 8PR PCN%* PCNF*®

221. 3235. 0.552 1784, 1622. 4.82 945. 30.0 5.04 91.9 104.9
222. 33006. 0.545 1635. 1570. 4.54 924. 28.7 5.18 90.9 101.0
223. 25C0. 04556 1391. 1479, 4.05 87l. 26.4 5.32 89.3 95.5%
224, 20C0. 0.577 1153. 138l. 3.54 B8ll. 23.9 5.50 87.6 89.7

225.  10C0. 0.692 692, 1151, 2.44 666. 18.0 6,09 83.1 73.9
ALT = 45000 ' MO=0.6
CASE FN SFC WF M TC  EPR W2k  W2C BPR PCN%® PCNE*®

226, 3104. 0,597 1853, 1622. 4.63 938. 31,5 5,17 91.3 103.1
227, e5C0. 0,610 1525, 1509. 4,04 B79. 28,5 5.37 89,4 96.2
2£8. 2000, 04637 1273, 1413, 3.56 B2b6. 26.0 5.58 B87.8 9.0
229. l5C0. 0,680 1021. 1305. 3.03 766. 23,0 5,88 B5.8 B4.4
230, 5C0. 1.053 526. 1035. 1.87 612. 15,9 6.96 79.8 65.6
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ALT =

CASE

21t
212,
Z213.
214,
215.

ALT

CASE

216.
2it.
218.
219.
220.

ALT

CASE

221.
222.
223.
224
225,

1}

ALT

CASE

226

227,

228. -

225,
230.

1962
1.0 RAM
4QG00

P2

4,60
4.60
4 .60
4 .60
4,60

40000

P2

4.86
4,86
4,86
4486
4.86

45000

P2

2.50
2.20
2450
2.50Q
2.50

45000

P2

2.73
2.73
2.13
2.73
2.13

NASA QUIET ENGINE FAN C
UeS. STANDARD ATMOSPHERE,
RECUVERY, NC AIR BLEED OR POWER

T2

453 .4
453 .4
453.4
453.4
453.4

T2

460.6
460.6
460.6
460.6
460.6

T2

407.6
407 .6
407.6
407.6
407.6

T2

418.2
4;.8-2
4l8.2
418.2
418.2

PE

2449
2244
20.6
18.7
l4a4

PE

25.8
23.2
21.4
19.5
15.0C

PE

15.2
14.5
13.3
11.9

8.7

PE

i6.1
l4.5
13.1
1t.5

7.5

TE

BO7V.
775,
753,
T27.
6648.

TE

8l12.
T82.
7160.
735.
675

TE

766,
T50.
T24.
696,
623,

TE

T75.
T42.
T15.
681l.
595,

p28/P0

2.74
2.56
2.44%
2.32
2.06

P28/PC

2.87
2469
2.57
2.45
2.18

pPzB/PQ

197
1.92
1.81
1.69
1+45

pz28/P0

2.13
1.99
1.B6
1.73
1.46

IDEAL NOZZLES
EXTRACTION

T28

535.8
524.1
516.0
507.5
488.0

128

542.6
5314
523.5
515.0
495.7

T28

491.1
484 .4
474,71
464 .4
441.1

724

50C.6
48842
477.9
46645
44043

PB/PO

1.54
1.43
1.36
1.30
1.19

PE/PO

1.57
l.46
1.39
1.32
1.20

P& /PO

1.36
1.32
1.26
1.21
l.11

P8/PO

1.39
1.31
1.25
1.19
1.09

MO

T8

1164,
1095,
1053.
1007.

305.

MO=

T8

1161.
1096,
1052,
1008.

905.

MO=0

T8

1185.
1155.
1101.
1045.

923,

MO

T8

1180,
1112.
1057,
996.
858.

=.9

FGD

iclaz.
9201.
8593.
T362.
6596,

0‘95

FGD

iN847.
3886.
9266,
8615,
7210.

475

FGO

4787,
4595.
4112,
3606.
2498.

=06

FGD

5480,
4882.
4356,
38013.
2534.

FGM

1929.
1543,
131é6.
1094‘

673.

FGM

2022.
1635.
1398.
1166.

T22.

FGM

1037.
937.
TT4.
617.
328.

FGM

1129,
902.
728.
558.
251 -
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ALT =

CASE

£31.
232.
233,
234,
235,

ALT

LASE

236.
237,
238.
239,
£40.

ALT =

CASFE

241l.
242,
243,
244.
245,

ALT

CASE

246,
247.
248,
249,
250,

124

1962 U.5,.

NASA QUIET ENGINE FAN

STANCARD ATMOSPHERE,

C

IDEAL NOZZLES

1.7 RAM RECOVERY, NOC AIR BLEtD OR POWER EXTRACTION

45GJ0

FN

3031.
25C0.
2300,
15C0.

5C0.

45000

FN

2568,
25C0.
220C.
1500.

5C0.

453500

FN

29135,
25C0.
20C0C.
15C0.

5CQa.

45200

FN

2912,
25C0.
20C0.
15C0.

5C0.

SFC

O.635
0.652
D.683
D.734
1.152

SFC

0.681
0.702
DeT37
D.794
1.272

SFC

0.715
D.736
0.773
0.835
1.344

SFC

0.736
0.758
D.796
0.662
1.387

WM

1624
L6629,
1365,
1i01.

576,

WFM

2C22.
1754,
1473,
1191.

€36,

WM

2097,
1841.
1546,
1253,

672,

WFM

2ia4,
1896.
1592,
1293.

€93,

Tc

1623,
1526.
1433,
i3z7.
1059.

TC

1624,
1542.
1451.
1345,
1084.

ic

1625,
1551.
14635,
13517.
1096.

19

le24.
1557.
1465,
1364,
1102.

EPR

4.45
3.98
3.51
3.01
1.88

EPR

4.23
3.84
3. 39
2.92
1.87

EPR

4,07
3.72
3.29
2.84
1.83

EPR

3.96
3.64
3,23
2,178
1.80

W2 *

930.
879,
8z27.
173.
635,

W2 *

915,
B72.
B24.
172
651.

W2 *

904 .
865.
819,
769 -

654,

W2 *

B35.
860.
Bl5.
766,
654.

W2C

32.9
30.3
2746
24.7
17.3

W

35.1
32.7
29.8
26.6
13.0

W2C

36,7
34.4
3t.4
281
20.1

w2C

37.8
35,5
32.5
29.0
20.9

MO=0.7

8PR

5.27
5064
5.65
5.97
7.18

MO=0.82

BPR

5 .40
5.54
5.77
610
Ted2

MO=0.9

8PR

5448
5.62
5.86
6.21
7.55

MO=0.95

BPR

5.53
5.68
5,93
6429
T.65

PCN*

90.8
89.2
B7.6
85.8
80.0

PCN*

30.1
88.8
87.3
85.5
80.0

PCh#

89.6
88.4
B7.0
85.1
79.8

PONX

89.3
88.2
86.7
84.9
19.6

PCNF*

101.7
6.2
9l.1
B5.1
67.7

PCNF*

99.9
95.6
30.8
85.0
69.3

PCNF*®

98.6
94.9
QO.3
B4.6
63.6

PCNF=*

97.8
4.4
89.9
84.3
69.6



ALT =

CASE

231,
232,
234,
235.

ALT

CASE

236.
237,
238,
2349,
240,

ALT

CASE

241,
242
2‘.3.
244,
245,

ALT =

CASE

246,
24T
244,
249,
250.

1962 Ua.5.
iI.0 RAM RECOVERY,

4500G0

p2

2.97
2.97
2.97
2.97
2.97

45030

P2

3.33
3.33
3.313
3.33
3.33

45000

P2

3.62
.62
3.62
3.62
3.62

P2

3.82
3.82
3.82
3.82
3.82

NASA QUIET ENGINE FAN C
IDEAL NOZZLES

T2

42843
428.3
428.3
428.3
428.3

T2

£42.6
44246
442.6
44246
442.6

T2

453.4
453.4
453 .4
453 .4
453 .4

T2

460.6
460.6
460.6
460.6
460.6

PE

17.0
15.5
14.0
12.4

8.3

PE

1843
17.0
15.3
13.5

9.2

PE

16.3
ig,a
16.3
14.4

9.5

PE

20.C
18,7
16.9
14,5
10.3

TE

783,
755,
T28,
636,
611.

TE

194,
T72a
7"4.
Ti2,
631.

TE

804,
783.
755,
7213,
644,

TE

81C.
790.
TéEl.
T30.
652,

STANDARD ATWMOSPHERE,
NC AIR BLEED DR PCWER EXTRACTION

p28/P0

2.30
2.16
2.03
1.89
1.60

P28/PO

2.53
2.41
2.27
2.12
1.80

P28/PO

2.12
2.60
2445
2.30
1.96

pz2asero

2.85
2.73
2.54
2.42
2.07

T28

510.3
5C0.0
489.9
478.5
452.2

128

524.0
515.5
5054
494,13
468.4

128

534,3
526.7
516.7
505.7
480.1

T28

541.2
534.0
524.1
513.3

487.9

PE&/PO

i.43
1'35
1.29
1.22
i.11

PB/PO

1.48
1.41
1.33
l.26
l.13

PB/PO

1.53
1.45
1.37
1.29
1.15

PE/PO

1.56
1.48
1.39
1.31
l.16

MO

T8

1176.
1117.
1063,
1002.
864 .

MO =

T8

1170.
1119,
1066,
1006,
868 .

MO

T8

1166,
1120.
1066.
1008,

868.

T3

1163.
1121.
1066.
1008,

868.

=D.7

FGD

6l6l.,
5602.
5050.

4480.

3176.

D.B2

FGD

Tl44.
6615.
6032,
5427.
407 4.

FGD

7910.
7399,
6795,
6163,
4750.

0.95

FGD

8434,
7939,
7326,
6673,
5218.

FGM

1223.
1014.
824-
640,
300.

FGM

1363.
1163.
952.
Tab.
367,

FGM

1473,
1275.
1047,
825.
415.

FGM

1548.
1350.
1111.
B79.
448.
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NASA QUIET £NGINE FAN C
1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
l.0 RAM RECOVERY, NC AIR BLEED DR POWER EXTRACTION
ALT = 590080 MO=0.536

CASE N SFC WEM TC EPR W2 * W2C BPR  PCN=* PCNF¥*

251. 2434. 0,580 1412, 1622. 4.63 935, 23.5 5.20 91.2 102.6
252, 2000. 0.592 1183. 1518. 4.10 B880. 21.5 5,38 89.5 96.3

253, i5C0. Q.623 935. 1393. 3.46 B08. 19.0 5.64 B7.3 89.3

254, lGCC. 0.692 692. 1249. 2.77 7T23. 16.1 6.01 84.7 80.0

255. 5C0. 0.905 452. 1072. 2.02 618. 12.6 6.65 B80.7 6T7.3
ALT = 50000 : MO=0.6

CASE FN SFC WEM TC EPR W2 *® W2cC BPR  PCN* PUNF*

256, 23Bl. 0.606 1442, 1622. 4453 931. 24.2 5.26 90.9 101l.9
257 2000. 0.619 1238. 1532. 4,08 B88B2. 22.4 5.41 89.4 96.5

258, 15C0. 0.655 982. 1409. 3,46 8l4. 19.8 5.68 8T.4 89.8

255, iuC0e 0.729 729, 1265, 2.78 735. 16.8 6.10 B4.7 80.9

260. 500. J.959 430, 1089, 2.04 636, 13.3 6.82 BO0.9 68.8
ALT = 50000 MO=0.7

CASE FN SFC WEM TC EPR W2 * w2gC BPR PCN#* PONF*

261. 2314. Q.645 1433. 1622. 4.36 920, 25,3 5,35 60,4 100.95
262, 2200, 0§.660 1321. 1543. 4.01 882, 23.8 5.47 B89.3 836.5
263, i5C0. 0.702 1053, 1428. 3.4) 8l6. 21.1 S.75 B87.2 30.0

264, 18CC. 0.787 Td7. 1287. 2.76 7T45. 18.0 6£.22 84,7 8l.8

265. 500. 1.045 523, 1113. 2.04 657. 1l4.3 7,07 8l.0 70.5
ALT = 50000 MD=D.82

CASE FN SFC WEM TC EPR W2* W2cC BPR PCN* PONF*

266. 2262. J.694 1571, 1623. 4.14 906, 27.0 5.47 B89.8 98.9
267, 20C0. 0.710 1421. 1564. 3.87 B¥5., 25.7T 5.57 88.9 95.8
268, 15€0. 0.757 1136. 1445, 3.30 813. 22.8 5.87 86.9 B89.7
269, 1CC0. 0.854 854, 1307. 2.69 T46. 19.6 6.35 84,4 B81.9
270, 500. 1.147 574, 1136. 2.02 66%9. 15.7 7.21 83.9 7T1.8
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ALT =

CASE

251,
252,
293,
254,
255,

ALT

CAaSE

256.
257,
Zhd.
259.
260.

ALT

CASE

261.
262,
263.
2b64.
265.

ALT

CASE

266
261,
268.
269,
270,

1962
1.0 RAM
5C030

P2

2.C5
2.05
2.05
2.05
Z2+05

560040

p2

2.15
2415
2.15
2415
2.15

5G000

)
[a¥]

Fow Do Do
. & . 8 @
W W) )
[UCIRN L B VA RN S ]

50006

P2

2.62
2462
2.6 2
dabc
2.62

NASA QUIET ENGINE FAN C
UeSs STANDARD ATMOSPHERE,

RECOVERY,

T2

412,50
412.5
412.5
412.5
412.5

T2

41842
418.2
41d.2
418.2
4i8.2

T2

42843
428.3
428473
428.3

T2

44246
442.6
442 .6
442 .6
442.6

PE

iZ2.4
lle4
10.C
8.3
bet

PE

——
-~ Lo oW
s & " s

OO W

laal
13.4
ll.b
F.5
T

TE

767,
137,
721,
656,
599,

TE

T71.
Tab.
71C.
665,
609,

TE

779,
755,
7?".
680,
625,

TE

791.
T15.
T40.
637,
643.

P28/P0

2.03
1090
1.75
1.59
1.42

P2B/PO

2.12
2.00
1.84
l.67
1.50

P2B/PO

2.28
2.17
2.01
1.83
l.64

P28/P0

2.51
2.42
2224
2.05
1.84

IDEAL NOZZLES

T28 PB/PO
433.2 1.36
482.0 1.29
468.7 l.22
454,00 1l.15
437.3 1.09

T28 PB/PO
498,6 1.38
489.0 1.31
475.8 1.24
460.9 1l.l1l6
444,1 1.10

T28 P8/PO
508.3 l.4l
500.8 1.3¢6
487 «8 1.27
472.9 1.19
456.,0 l.l2

T285 P8/PD
522.2 127
516.,2 1l.41
503.4 1.32
488.8 1.23
472.,1 1l.15

NO AIR BLEED OR POWER EXTRACTION

MO=0.536

T8 FGD

1188. 13972.
1125. 3551,
1053. 3035.
975. 24Tb.
885. 1854,

MO=0.6

T8 FGD

1185, 4257.
1131. 3874,
1058. 3347.
980. 2778.
889. 21l41l.

MO=0.7

T8 FGD

1179. 4776,
1135, 4442.
1064. 38838,
986. 3306.
895. 265%50.

MO0=0.82

T8 FGD

1173. 5537.
1136. 5238.
1066. 4655,
988. 4037.
898. 3360.

FGM

818.
665.
500.
346,
203.

FGM

857.
718.
545,
373,
227,

FGM

927.
806.
618,
437.
268,

FGM

1035,
925,
715,
513.
325,

127



NASA QUIET ENGINE FAN C
1962 U.S5. STANDARD ATMOSPHERE, IDEAL NOZILES
1.0 RAM RECOVERY, NO AIR BLzED OR POWER EXTRACTION
ALT = 50000 : ¥0=0.9

CASE FN SEC WFM Tc EPR W2 * W2C BPR PCN#* PCNFE*
ETla 2236, (.728 1628, 1623. 3.59 894, 28.3 5.55 89.3 97.7

2172, 2CC0. 0Q.T745 1490. 1572, 3.75 868. 27.0 5.65 &8.5 95.2
27 3. 15C0. Q.795 1192, 1454, 3.21 809. 24.0 95.96 86.6 89.2

24, 100C. 0.BS938 898, 1317. 2.62 T44, 20.6 6.47 84.1 8l.6

£15. 5CC. 1.209 £04, 11647. 1.87 670, 16.6 T.34 80.6 T1.9
ALT = 53330 MO=0,95

CASE FN SFC WFEM TC EPR W2 * W2C BPR  PCN* PONF*

276, 2215, 0.751 1663, 1622. 3.89 B886. 23.1 5.61 B89.0 96.9
277, 2600. 0.767 1534, 1577. 3.67 862. 27.9 5.71 88.3 94,6
278, 15C0. v.BLS 1228. 1458, 3.14 835. 24.9 6.23 Bb6.4 88.8
279, 1CC0. 0.526 526. 1323, 2.57 742. 2143 6.55 83.9 8l.4
280. 5C0. l.247 626, 1153, 1.94 670. 17.3 T.44 80.5 7Tl.9
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ALT =

CASE

271
272.
- 273,
274.
215,

ALT

CASE

216
i i
218,
279.
280.

19¢2
1.0 RAM
5294C

p2

2.85
2.85
2.85
Z+85
2.85

50240¢C

3.01
3.01
3.01
3.01
3.01

NASA QUIET ENGINE FAN C
UeS5. STANDARD ATMOSPHERE,
RECOVERY, NC AIR BLEED OR POWER

T2

453.4
453.4
453.4
453.4
453.4

T2

460.6
460.6
460.6
460.6
460.6

PE

14.5G
la,2
12.5
10.5

8.3

PE

15.4
14,8
13.0
120.9

B.6

TE

801,
786,
T51.
T08.
656.

TE

8Cé&.
794.
158,
Ti5.
6h4.

p28/pPQ

2.69
2.61
2.42
2.22
2.01

P28/P0O

2.82
2.74
2+55
2.35
2.12

IDEAL NOZZLES

128

532.7
527.4
514.7
5C0.2
483,.8

128

535.5
534.8
522.1
507.8
451.5

EXTRACTION
MG=0.9
P8/PO s FGD
1.51 11468, 6135,
1.46 1137. 5855.
1.35 1066, 5251.
1.26 989. 4605,
1.17 B898. 3896.
MO=0,95
P8/PO T8 FGD
1.54 1165. 6540,
1.49 1137. 6281,
1.38 1066. 5663,
1.27 989. 5000.
1.18 898, 4270.

FGM

1121,
1014,
787.
569.
365,

FGM

1176,
1073.
8371,
607.
393,
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FAN C

INSTALLATION EFFECTS

Preceding page blank |
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NASA CULET ENGINE FAN C
1962 U.S5. STANDARD ATMOSPHERE, ICEAL NOZZLES
RAM RECOVERYy AIR BLEED AND POWER EXTRACTION EFFECTS
ALT SEA LEVEL Mo = ¢

N

CASE FN SFC WFM TC EPR W2 * w2C BPR PLN* PCNF2%

1. 2200C. 0.368 8090. 165k, 3.70 B804. 140.9 4.70 90.0 90.4
2. 20852. (.38C 7928. 1651. 3.70 796, 138,1 4.65 90.0 90.1
3. 21B02. 0.389 8056. 1652. 3,67 B80l. 141.0 4.68 90.0 90.1
4. 22051. 0.369 8133, 1655. 3,71 B804. 140.9 4.71 90.0 09C.5
5., 20690. (0.383 7933. 1656, 3.68 794, 138.2 4.63 90.0 89.9

ALT SEA LEVEL MO = Q.25

CASE EN SFC WFM TC EPR W2 ® w2t BPR PCN* PCNF*

6. 16225. Q.483 7845, 1642, 3.56 B0l. 142.0 4.85 B9.4 89.3
T« 15264, 0.504 7690, 1642, 3.56 194. 139.2 4,80 83%.4 B9.0
8. 16052. 0Q.487 TB818. lo643., 3.53 798. 142.1 4.83 89.4 89.9
Ge l6271l. 0.485 7T886. 1646, 3.56 B801le 142.0 486 89.4 B89.4
1C. 15135. C.509 T705. 1648. 3.54 7T92. 139.2 &.79 §9.4 BB.8

it

ALT SEA LEVEL MO = (0.4

CASE FN SFC WFM TC EPR We# w2l BPR PCN* PCNF*

1l. 13559, 0.569 T709. 1627. 3.3% 793, 143.4 5.08 8B.6 87.5
12, 12683. 0.5%6 1560. 1627. 3.35 788, 140.6 5,03 B8B.6 87.3
3. 13396. (0.5723 7683. 1628, 3.32 791. 143.5 5.06 B88.6 87.3
14. 13598, 0.570 7749. 1631. 3.35 794. 1l43.4 5.28 B88.6 8T.6
15. 12562. 0.603 1575« 1633. 3.33 786. 140.7 5.02 88.6 87.1

il

ALT 10000 MO = O

CASE FN SFC WEM TC EPR W2* W2C BPR PCN* PCNF%

l6« 18068. G.363 6550. los4, 4,27 B75. 112.0 4.57 92.0 9I6.8
17. 1724¢. 0.372 6424, 1644. 4.28 869, 109.,8 4.53 92.0 96.6
18. 17873. 04365 6519. 1645. 4423 871l. 112.1 4.54 92.0 F6.4
19. 18120. 0Q.364 6591, 1649, 4428 875. 112.0 4457 92.0 96.9%
20. 17095. (Q.376 6432, 1650. 424 866¢ 109.9 4,51 92.0 96.3
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RAM
ALT

ALT

CASE

b
7
8.
Ge
1C.

it

ALT

CASE

11.
12.
13.
4.
15.

ALT

CASE

16.
17.
l18.
19.
20.

NASA QUIEY ENGINE FAN C
TCEAL NOZZLES

1962 U.S.
RECOVERY
SEA LEVEL
P2 T2
14.7C 518.7
I4.4C 518.7
14.70 518.7
14.7C 518.7
l4.4C 518.7
SEA LEVEL
P2 T2
15.3% 525.2
15.04 525.2
15.35 525.2
15.3% 525.2
15.04 525.2
SEA LEVEL
P2 T2
l6.41 535.3
16.08 535.3
16.41 535.3
l6.41 535.3
16,08 535.3
10000
P2 T2
10.11 483.0
9.90 483.0
10.11 483.0
10.11 483.0
9.90 483.0

PE

T1.2
69.8
T0.6
Tia3
69,3

PE

72.0
7056
Tlet
72.1
T0.1

PE

13.1
T1.7
T2.5
73.2
Tle2

PE

55.2
S4.1
54.5
55.3
53.5

TE

926.
926
924,
26.
924,

TE

927.
927.
925.
927.
525,

TE

929.
929.
927.
929.
928.

TE

8§98.
898.
896.
BS99,
896.

STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

P28/P0

1.45
l.42
1.45
1.45
1.42

P28/PC

l.49
1.46
1.49
l.49
1.46

p28/7PQ

1.56
1.53
1.55
1.56
1.52

P28/P0

1.54
1.51
1.54
1.54
1.51

T28

591.6
591.7
591.0
591.8
591.2

TZ28

595.8
565.8
595.2
595.9
59%.4

TZ28

60245
602.4
602.0
602,77
602.1

T28

562.3
562.4
561l.6
56245
561.8

PE/PO

l.27
1.26
1.27
1.27
l1.26

pa/spro

1.28
1.26
1.27
l.28
l1.26

P8/P0

1.28
1.27
1.28
1.28
1.27

p8/se0

1.35
1.34
1.35
135
1.33

MO

T8

1298.
1301.
1300,
1301.
1306.

FGD

17489,
16506.
17351.
17529.
16393,

MG = 0.25

ra

1290.
1293,
1293.
1293,
1299.

MO

T8

1278,
1281.
1280.
1281.
1287.

MO

T8

1269.
1272,
1271.
1273.
1278.

FGD

18875,
17875.
18740.
18916,
17783,

C.4

FGD

21030.
19998.
20894,
2106&8.
19900.

FGD

14110.
13423,
13977.
14150.
13323.

FGM

4511,
4347,
4451,
4522.
4297.

FGM

4564.
4395,
4506.
4576.
4353.

FGM

4634.
4469.
4576.
4665,
4423,

FGM

3959,
3823.
38917.
3970.
riz.
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NASA CUIET ENGINE FAN C
1962 U.S. STANDARD ATMOSPHERE, ICEAL NGZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT = 10000 #O = 0.25

CASE FN SFC WFM TC EPR LA W2l BPR PCLN* PONF*

21 13€4€6. Ca.465 6344, 1634, 4,10 Bbb. 1127 468 9l.a 95.5
22+ 1293&. 0.481 6219. 1634, 4.10 B6&6l. 110.5 4.65 9l.4 95.2
23. 13471l. (.469 63l4. 1635, 4.06 863. 112.8 4.66 9l.4 95.1
24. 1369C. C.4a6¢ 6384, 1639, 4.11 867. 112.7 4.69 9l.4 95.6
25. 12804. 0Q.487 6229, 1640. 4.07 85%. 110.5 4.63 9l.4 94.9

|

AL T 10000 MO = 0.6

CASE FN SFC WM TC EPR he* W20 BPR  PCN% PLNF®

2ba 929%. C.€52 6064 1585, 3.4C 822. 116.0 5.22 88.8 B9.8
27 8695, 0.E&84 5946, 1586, 3.40 B820. 113.7 65.21 88.8 89.6
2. 91a8. 0O.660 £€037. 1587. 3.37 820. llb.1l 5.21 8B.8B B9.5
29. 9329. (0.654 6100. 1%590. 3.40 823, 116.0 5.23 B88B.8 89.8
3C. 3588. Q.694 5957. 1593, 3.37 8l9. 113.7 5.19 B88.8 89.4

ALT 20000 MO

0.4

"

CASE FN SFC WFM TC EPR W2* Wz2e B8PR PON* PCNF*

3l. B26C. (.514 4243, 1534, 4.04 871l. Bl.? 4.80 91l.2 95.4
32. 781C. (0.533 4162. 1535, 4.04 Bb6B. 8C.0 4.78 9l.2 95.2
33. 8099. 0.520 6215+ 1536, 3.99 867. 8l.8 4,77 91.2 95,9
34, B302. 0.51¢ 4281. 1541, 4,09 B872. B8l.6 4.8l 91.2 935.6
35. T7694. C.542 4172. 1544. 4.00 865. B8O.l 4.75 9l.2 94.9

H

ALT = 20000 MO

il
[=]
.
e

CASE FN SFC WFM TC. EPR We* W2 BPR PCN¥ PCNFx

36, 7185. G.6l5 4416. 1534, 3,73 855. 86.3 5.04 90.1 93.3
3t. 6763. Q.é64l 4332. 1535, 3.73 853. 84.5 5.033 90.1 93.2
i8. 7038. 0.624 4389. 1530, 3.68 852, B86.3 5,02 90.1 92.9
3S. 7226 (.EL7 4455. 1541. 3.74 856. B6.3 5.05 90.1 93.4
4C. 6654. 0.£52 4341l. 1544. 3.69 H52. B4.6 5.01 90.1 92.9
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RAM
ALY

H

CASE

Z21.
22.
23.
24
25.

"

ALT

CASE

26,
2T
28,
29.
.30,

I

ALY

CASE

31.
32.
33,
34.
35.

ALT

CASE

36.
37.
38.
39.
4G,

1962 U.S.

RECOVERY,
10000
P2 12
10.56 489,.1
10.35 489,1
10.56 489.1
10.56 489.1 .
10.35 489.1
10000
P2 12
12.859 517.9
12.64 517.9
12.89 517.9
12.89 S$17.9
12.64 517.9.
20000
p2 12
7.54¢ 461.7
7.39 461.7
7.54 461.7
7.54 461.7
7.39  461.7
20000
P2 T2
8.62 479.7
844 479.7
B.62 479.7
8.62 479.7
8,64 479.7

NASA QUIET ENGINE FAN C
ICEAL NQOZZLES

PE

S54.6
55.1
55.8
S54.1

PE

58.3
5T.2
ST.7
58.4
56.6

PE

39.2
38.5
38.6
39,3
37.9

PE

42.0
4l.2
42.2
40.7

TE

899.
899.
897.
300.
897.

TE

305.
905.
903,
905.
503,

TE

BaB.
848,
B4k,
B48.
845,

TE

B&1.
861.
859.
862.
859.

STANDARD ATMOSPHERE,
AIR BLEED AND POWER EXTRACTION EFFECTS

P28/PO

1.58
1.5%
1.58

1.59

l.55%

P28/P0

1.80
1.76
1.80
1.80
1.76

"P28/P0

l.68
1.65
l.68
l.64

P28/PO

1.87
1.83
l.86
1.87
1.82

T28

566,2
5¢é6.1
565.4
566.4
565.5

728

585.6

585.4
585.0
585.8
584.9

T28

533.5
533.3
532.6
533.8
532.7

T28

549.4
549.1
548.5
549.7
548.5

PB/PO

1.36
1.34
1.35
l1.3¢
1.34

P8/PQ

1.38
L.36
1.37
1.38
1.36

P8/PO

1.39
1.38
1.38
1.39
1.37

PB/PO

1.44
l.t2
la43
1.44
le&r2

MG =

T8

1261
1263.
1265.
1270.

MO

]

T8

1223.
1226.
1226.
1226,
1233,

T8

1175,
1178.
1178,
1180.

T8

1169.
11i72.
L173.
1175.
1181.

0.25

FGD

15022.
14311.
14891].
15059.
14215.

0.6

FGD

19670,
18881.
19548,
197902.
18799.

0.4

FGD

11477.
10971.
11350.
11516.
10891.

0.6

FGD

14067.
13535,
139513,
14105.
13456,

FGM

3990 -
3853.
3928,
4002.
3803.

FGM

4140.
399349,
4079.
4151.
3950.

FGM

2895.
2798.
2835.
2908.
2750.

FGM

3203.
3094,
3139.
3217,
3043,
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NASA QUIET ENGINE FAN C
1962 Us.S. STANDARD ATMOSPHERE, ICEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT 20000 MO = 0.7

H

CASE FN SFC WFM TC EPR hW2*% w2C EPR PUN* PONF#

41. 6804. QCa.b66 4533, 1534, 3.55 B43. B9.4 5.18 B89.4 92,0
42. 6392, 0.£96 4447, 1535, 3,55 842, BT.6 5.17 8%9.4 9l.9
43. boeCe Q.&77 4507. 1536. 3.51 B40. B9.4 5.15 B9.4 9l.6
a4, 6843. 0.668 4572. 1541. 3.56 B844. 89,4 5.18 B9.4 92.1
45, 6285. 0.709 44584 1544. 3.52 840C. 8T.6 5.15 89.4 91l.6

ALT 30000 MO = (.4

CASE FN SFC WFM TC EPR W2 W2C PR PCN%* PLiNF¥*

4&. 6615, 04494 3269. 1527. 4.72 936. 61l 457 93.6 104.2
47, 6308. 0.509 3209. 1528, 4,73 935. 60.4 4.56 93.6 104.0
48. 6471. 0.501 3242. 1529. 4.64 933. b6l.7 4.53 93.6 103.3
49. tb5€. (.497 3311. 1537. 4.74 938. b6l.b <58 93.6 104.5
50, 6203. 0.520 3223. 1541. 4.686 932. 60.5 4.53 93.6 103.4

ALT 30000 MO = 0.6

CASE FN SFC WFM TC EPR Wo* w2l EPR PON#%* PONFx

S51a 5950. 0.576 3430. 1527. 4439 918. 65.6 4.75 92.4 100.5
52. 5654, 0.595 3366. 1528, 4.35 917. 6442 474 92.4 100.3
53. 5805. 0.58¢6 34034 1529. 4.32 9l4. 65.7 4,72 92.4 99.8
S4. 5988. (.579 3469, 1536, &.40 919. 65.6 476 92.4 10C.8
25. 5%43. 0.610 3379. 1540. 4434 Gl4. 643 64,72 92.4 89.8

ALT 3u000 M0

D.82

CASE FN SFC WFM TC EPR We* W2C BPR PCN#* PCNF*

56. 5436. Q.674 3664. 1528, 3.92 8B4, Tl.5 5.02 90.8 96.5
57. 514¢. 0,698 3594, 1529. 3.92 883. T0.0 5.01 90.8 96.4
58. 5299. Q.&687 363B. 1530. 3.86 BBO0. 7l.6 4.9%9 90.8 9F6.1
5%. 5473. 0.676 3701l. 1536 3.93 B885. Tle4 5.03 90.8 96.6
60. 5043. 0.715 3604, 1539. 3.87 B88l. 70.1 4.99 90.8 96.1
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RAM
ALY

CASE

41,
42,
413,
H4,
45,

ALT

CASE

46
47T,
48,
49
50.

ALT

n

CASE

5.
52.
53.
54.
55.

ALY

CASE

5&.
57.
S5H.
5%
6C.

NASA QUIET ENGINE FAN C
ICEAL NOZZLES

1962 U.S.
RECOVERY,
20000
P2 T2
9.37 491.4
9.18 491.4
9.37 491.4
9.37 49l.4
9.18 49l.4
30000
P2 T2
4.87 424.9
4.78  424.9
4,87 424.9
4.871 4249
4.78  424.9
30000
P2 T2
5.57 441.5
5046 441,5
5.57 441.5
5.57 441.5
5.46 441.5
30000
P2 T2
6.79 467.3
6.65 467.3
6.7 467.3
6.7 467.3
6465 467.3

PE

44.0
43.1
43.4
44.1

42.6

PE

28.8
28.2
28.2
28.9
27.7

PE

31.1
30.4
30.5
31.2
29.9

PE

4.6
33.9
34.0
34.7
33.4

TE

870.
BTC.

B68. |

a7l.
868.

TE

818.
618.
813.
818.
gla.

TE

A3l.
831.
827.
832.
828.

TE

852,
as52.
849.
853.
849.

STANDARD ATMOSPHERE,
AJR BLEED AND POWER EXTRACTION EFFECTS

P28/P0O

2.01
l.96
2.00
2.01
1.96

£28/P0

1.80
1.76
1.79

1.80
1.75

pP28/pP0

2.01
1.97
2.00
2.01
1.96

P28/P0

2.31
235
236
2.30

y28

5€0.0
569.8
559.2
560.3
559.2

T28

503.1
502.9
5Cle7
503.5
5C2.0

T28

517.9
517.7
516.7
518.3
516.9

T28

54142
541.1
54043
541.5
540.4

P8/PC

l.48
1.46
1ed7
1.48
l.45

P8/PO

1.51
1.49
1.50
1.52
1.48

PB/PO

1.58
1.56
1.57
1.58
L.55

p8/sPC

l.58
1.66
l.67
1.69
1.65

MO =

T8

1167,
1169.
1170.
1172.
1178.

MO =

T8

1151.
1154.
1155.
1159.
1166.

MO =

LR}

1147.
1149,
1150.
1153,
1161.

FGD

15851.
15286,

15733,

15889,
15204.

O.4

FGD

8449,
B129.
B352.
Bag2.
8062.

0.6

FGD

10267,
9909.
16158.
10301,
3828,

MO = 0.B2

18

1142.
li44,.
1145,
1148,
1154.

FGD

13248.

12828.
13i40.
13284,
12754.

FGM

34l6.
3303,
3352.
3430.
3251.

FGM

2411.
2333,
2346.
2425.
2282.

FGM

2680.
2595,
261‘..
2693,
2542,

FGM
3098.
3000.
3030.

3ilz2.
2945.
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RAM
ALT =

CASC

61,
b2
63,
64,
05-

ALT

CASE

66.
67,
68.
6G.
fC.

ALT

CASE

71.
12.
73.
7".
75.

ALT

CASE

TE.
T7.
78,
is,
BC.

138

1962 U.
RECOVERY,
35900

N

50b7‘
48213.
49336.
5102.
4728.

35000

FN

490C.
4658,
‘DTS&-
4936.
4555,

35000

EN

471?.
477,
4584.
4752,
4377,

4CoCO

FN

4C23.
igad.
3895,
4058,
373¢.

NASA QUIET ENGINE FAN C
S« STANDARD ATMOSPHERE,
ATR BLEED AND POWER EXTRACTION EFFECTS

SFC

C-boli
C.623
G.615
0.608
J.€39

SFC

0.651
0.672
0.6649
0.653
0.689

SFC

C.708
0.732
0.723
c.711
0.751

SEC

0.606
0.625
D.621
C.610
C.645

WFM

3061,
3004.
3038.
3101.
3020.

WFM

3189.
3128.
3l61.
3226.
3140.

WFM

3340,
3276.
3315.
3377.
3287.

WM

2439,
2395.
24l7.
2417.
2409,

TC

1524,
1525.
1526.
1534.
1538,

TC

1523.
1524.
1526.
1533,
1537.

TC

L1524.
1525,
1527.
15313,
1537,

TC

1523.
1524.
1527.
1536,
15"’2.

EPR
4454
4.54
dalb

4.55
4.48

EPR

ha.26
4.26
4,19
4.27
4,20

EPR

3.93
3.93
3.87
3.9¢%
3.88

EPR

4.57
4.58
4.48
4.59
4450

ICEAL

W2*

333,
932.
930.
934.
930.

LV4

915.
31l4.
9ll.
916.
912.

W2

889.
889.
886.
BSO.
B87.

W2x

335.
934.
931,
336,
931.

NOZZLES

MO

Wz2C

58.4
57.2
58.5
58.3
57.3

MO

W2C

61l.5
60.73
61'6
61l.5
60.3

Mo =

w2C

65.3
64.0
65.4
65.3
4.l

MO

W2C

4601
45,2
4643
4b.]
45.3

= 0.7

BPR  PON*
4.T2 92.9
4.71 92.9
4.68 92,3
.73 92.9
4.69 92.9
= (.82

BPR PCN*®
4.87 92.0
4.86 92.0
4,83 92,0
4.88 92.0
4.84 92.0
= .95

BPR  PCN*
5.05%5 90.9
5.05 90.9
5.01 90.9
5.06 90.9
5.02 90.9

= 07

BPR PLN%*
4.72 93.0
4.T72 93.0
4,68 63,0
4.T4 93.0
4.69 93.9

PCNF ¢

103.5
103.3
102.7
103.8
102.8

PCNF#

100.0
99.9
99.5

10C.3
99.6

PUNF %

97.1
97.1
96.7
97.3
96.8

PCNF#

103.8
103.7
102.9
1064.2
103.1



ALT =

CASE

&1,
62.
63.
b4,
65.

[t}

ALT

CASE

-1-1
6&7.
6B.
69.
10.

]

ALT

CASE

Tle
T2
73.
Ta,.
75.

ALT

CASE

16.
7.
T8.
79,
80,

1962 U.S.
RAM RECOVERY,

35000

P2

4 .80
4.70
4.80
4 .80
4,740

35000

P2

5.38
5.27
5.38
5.38
5.27

35000

P2

6.18
6.0¢&
6.18
6«18
6.06

40000

P2

3.77
3.7G
3.77
377
3.7C

NASA QUIET ENGINE FAN C
IDEAL NOZZLES

T2

432.6
432.6
432.6
432.6
432.6

T2

447.0
447.0
447.0
447.0
447,0

T2

465,2
465.2
465.2
465.2
465.2

T2

42843
428.3
428.3
428.3
428.3

PE

27.5
2649
26.9
2T.6
26.5

PE

2%.3
28.7
28.7
29.4
28,2

PE

31.6
31.0
31.0
31.7
30.5

PE

217
21.3
21.1
2l.8
20.8

TE

B24.
824.
819.
824,
820.

TE

835.
835.
B3l.
836.
832.

TE

850.
850.
B46.
850.
847,

TE

818.
818.

813..

81i9.
81l4.

STANDARD ATMOSPHERE s
AIR BLEED AND POWER EXTRACTION EFFECTS

p28/P0

2.22
2.18
2.21
2.23
2.17

P28/P0

2244
2.39
243
2+45
2.38

P28/P0

2.73
2.67
272
2. T4
2.66

P2B/PO

2.23

Z2.18"

2.21
2423
2.17

T28

511.1
510.9
509.8
511.5
510.1

128

523.9
523.8
522.8
524.3
522+9

T28

540.2
540.1
539.2
540.5
539.4

128

5C6.6
506. 4%
505.0
507.1
505.4

pa/PO

1.71
1.69
l.69
1.71
1.67

P8/PO

l1.78
1.75
1.76
1.78
la74

Pa/PO

1.87
1.84
1.85
1.88
1.82

PB/PO

l1.72
l.69
l.69
la72
la67

Mo =

T8

1135.
1137.
1139.
1143.
1150.

0.7

FGD

9573.
9263.
9484,
9603,
9205.

MO = 0.82

T8

1132,
1134.
1136,
1139,
1146.

FGD

11068.
10725.
10956.
11102.
10654.

MO = 0.95

T8

1131.
1132.
1134,
1137.
1143.

MO

T8
1135.
1137.
1140,

1145.
1153.

¥FGD

12998.
12623.
12898.
13032.
12556,

0.7

FG6D

7560.
7316.
T473.
7590,
7259.

FGM

2558.
2478,
2452.
2571.
2425.

FGM

2783.
2698.
2712.
2797.
2641.

FGM

3072.
2974.
2998,
3087.
2915.

FGM

2029.
1965.
1964.
2042,
1913.
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RAM
ALT

H

CASE

Bl.
82.
E3.
B4.
85.

ALT

CASE

86.
B7.
84.
BG,.
G0.

ALT

CASE

91.
32.
93.
Q4,
9%,

ALT

CASE

9t
97.
ga-
9S.
100.

140

1962 U.

RECOVERY,
4u000

FN

3905,
3Ti3.
3765.
394C.
3612,

40000

FN

3161,
357C.
3627.
3797.
3471.

45000

FN

310¢.
2955,
298C.
dial.
2865,

45000

EN

3000.
28449,
2864,
304C.
2752.

NASA QUIET ENGINE FAN C

MO

S. STANDARD ATMOSPHERE, ICEAL NOZZLES
AIR BLEED AND POWER EXTRACTION EFFECTS
MG
SFC WEM  TC  EPR  wW2%  wW2C
0.651  2543. 1523. 4,30 918. 4B.7
0.672 24964 1524 4.30 917. 47.7
0.669  2519. 1527. 4.21 912. 48.8
0.655  2580. 1535. 4.32 919. 48.7
0.694  2509. 1541. 4.23 9l4. 47.8
MO
SFC WEM  TC EPR  n2®  W2C
0.707  2658. 1523. 3.97 89l. 51.7
0.731 2608, 1524. 3.97 B89l. 50.7
0.726  2634. 1527. 3.89 887. 51.8
0.710  2695. 1534. 3.98 893, 51.7
0.755  2622. 1540. 3.91 888. 50.8
SFC WEM  TC  EPR  wW2*  wW2C
0.613  1904. 1522. 4.51 929. 35.7
0.633  1869. 1524. 4.51 929. 35.0
0-633  1885. 1530. 4.39 924. 35.9
0.618  1941. 1539. 4.53 93l. 35,7
0.658  1887. 1549, 4.41 925. 35.1
MO
SFC WEM  YC  EPR  W2®  wW2C
0.661  1983. 1523. 4.24 911. 37.6
0.683 1966, 1524, 4424 910. 3649
0.684 1960, 1530. 4.12 904. 37.7
04665 2021. 1539. 4.26 913. 37.6
0.713  1961. 1548. 4.14 906. 36.9

= 0.82

BPR  PCN®
.87 92.1
4.87 92.1
4.83 92.1
4.88 92.1
4.84 92.1
= 0.95

BPR  PCN®
5.05 91.0
5,05 91.0
5.01 91.0
5.02 91.0

= 0.7

BPR PCN%*
4,78 92.8
4,78 92.8
4.73 92.8
4.80 92.8
4.T4 92.8
= 0.82

BPR PCNE®
4.93 91,9
4,93 91.9
4.87 91.9
4.95 91.9

4.89 91.9

PCNF%

100.5
100.4
99.6
100.9
99.8

PONF*®

97.4
QT4
96.9
7.6
37.0

PCNF*

102.8
102.6
101.6
103.2
101.9

PCNF#

39,6
99.5
8.7
99.9
98,9



RAM
ALT

CASE

él.
a2.
83.
B4,
85.

ALT

CASE

86.
87.
88,
89.
90.

ALY =

CASE

91.
92.
93.
94,
95.

ALT =

CASE

96.
97.
98,
99.
100.

NASA QUIET ENGINE FAN C

1962 U.S. STANDARD ATMOSPHERE, IDEAL NOZZLES
RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
40000 MO = 0.82
P2 T2 PE TE P28/P0 T12B P8/PQ 18 FGD
4,23 442.6 23.2 B830. 2.45 519.4 1.79 1132. 8752.
4.15 4426 22.7 B30, 2.40 519.2 1.76 1135, 8480,
4,23 442.6 22.6 B25. 2.43 518.0 1.76 113B. 8640.
©.23 G42.6 23.3 831, 2.46 519.9 1.80 1l141. 8784,
4,15 442.6 22.2 826, 2.39 518,2 1.T4 1150. B84ll.
40000 MU = 0.95
P2 T2 PE TE P28/P0  T28 PB/PO T8 FGD
4.86 460.6 25.0 845, 2.T74 535.4 1.89 1130. 10270.
4.77 460.6 246.5 845, 2.68 535.3 1.85 1132, 9974,
4.B6 460.6 24.4 B40. 2.72 534.2 1.85 1135. 10170.
4.86 460.6 25.1 B45, 2.75 535.8 1.89 1139. 10306.
4,77 4606 24.0 B84l. 2.67 534.5 1.83 lla6. 9907.
45000 MO = 0.7
P2 T2 PE TE P28/P0 T28 P8/FPO T8 FGD
2.97 428.3 16.8 Blb. 2.22 505.4 1.70 1137. 5901.
2.91 42B.3 16.5 81T. 2.17 5C5.,2 1.67 1139. 5709,
2.97 428.3 1643 810. 2.20 503.5 1.67 1l46. 5814,
2,97 428.3 16.9 B18. 2.22 506.0 1.71 1l150. 5931.
2,91 %28.3 16,0 B8ll., 2.16 504.0 1.65 1162, 5655,
45000 MO = 0.82
P2 T2 PE TE P28/P0 T28 P8/PO 78 FGD
3,33 442.6 18.0 82B. 2.44 518.2 1.77 1134. 6813,
3,26 442.6 17.6 B82B., 2.38 518.,0 1.74 1137, 6600.
3.33 442.6 17.4 B822. 2.41 51644 174 1143, 6708,
3.33 442.6 18.1 829. 2.44 518.8 1.78 1147. 6852,
3,26 442.6 17.1 823. 2.37 516.9 1.72 1156. 6533,

FGM

2213.
2145,
2i44.
2221.
2090.

FGM

2443.
2365.
2368.
2458.
2306,

FGM

1557.
1507.
1493,
1570.
1457.

FGM

1696.
1643.
1628.
1711.
i589.
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NASA QUIEY ENGINE FAN C
1962 U«S. STANDARD ATMOSPHERE, IDEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS
ALT 45000 ‘ MO = 0.95

CASE FN SFC WFM TC EPR WZ2* weC BPR PCN* PONF*

. 101. 2B87. Q717 2071. 1523. 3.91 885, 40.0 5.11 90.8 96.7
102. 2737. 0G.743 2032. 1524. 3.91 884. 39.1 5.11 90.8 96.7
103, 2757« 0.744 2050. 1529. 3.81 880. 40.1 5.06 90.8 96.1
104, 2922. 0Q.721 2108, 1537. 3,93 887. 39,9 5.13 90.8 937.0
105. 2641, 0.715 2047. 1545. 3.83 88l. 39.2 5.08 90.8 96.2

ALT

50000 MO = 0.7

CAse EN SFC WFM TC EPR W2 W2C 8PR  PCN#® PCNF=*

106. 2387. 0.622 1485, 1522. 4.44 923, 27.5 4.85 92.6 101l.6
107. 2268. 0.643 1458. 1524« 4.44 921. 27.0 4.85 92.6 101l.4
108. 2257. 0.650 1466, 1534, 4,28 915. 27.7 4,18 92.6 99.9
105. 2425. 0.628 1523, 1544. 4.47 925. 27.5 4.88 92.6 102.2
1id. 2175. (.678 1476« 1558. 4431 917. 27.1 4.80 92.6 100.3

ALT

50000 ' MO = 0.82

CASE " FN SFC WM TC EPR W2% W2C BPR PCN#* PCNF*

111. 2295. 0.672 1543, 1522. 4.16 903. 29.0 5.00 91.7 98.7
112. 2178. 0.695 1515, 1524, 4.1¢ 902. 2B.4 5.00 91.7 98.6
113. 2164. 0.704 1524, 1534, 4,02 895, 29.1 4.93 91.7 97.7
ll4. 2336. 08677 1582+ 1544. 4.19 906. 29.0 5.03 91.7 99.1
115. 2084. 0,735 1532. 1557. 4.04 897. 28.5 4,95 91l.7 97.9

ALT

50000 MO = 0.95

CASE FN SFC WFM 1 EPR wW2* W2C BPR PCN® PCNF*

11é, 2204. Qa.731 1611. 1522. 3.84 B77. 30.8 5.19 90.6 96.0
1117, 2088. Q.757 1580, 1524. 3.84 B877. 30.1 5.20 90.6 95.9
118. 2072. 0.76¢6 1588. 1531. 3.71 871. 30.9 5.13 90.6 95,1
1i9. 2241, GC.735 1647. 1541. 3.86 880. 30.8 5.21 90.6 96.3%
120. 1991. 0.801 1594, 1552, 3.73 872. 30.2 5.14 90.6 95.3
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ALT =

CASE

101.
102.
103.
104.
105.

ALT

CASE

106.
107.

108.

109.
110.

ALT

CASE’

111.
112.
113.
114,
115.

ALT

CASE

1ib.
i17.
118,
119.
120.

45000

P2

3.82
3.75
3.82
3.82
3.75

50000

P2

2.33
2.29
2433
2«33
2.29

50000

p2

2.62
2.5¢&
262
262
256

56000

P2

3.01
2495
3.01
3.01
2.95

NASA QUIET ENGINE FAN C
1962 UeSe STANDARD ATMOSPHERE, IDEAL NOZZLES
RAM RECOVERY, AIR BLEED AND POWER EXTRACTION EFFECTS

T2

46046
560.6
4560.56
460.6
46046

T2

428.3
428.3
428.3
428.3
428.3

T2

442 .6
442 .6
44246
442.6
442.6

12

4606
460.6
460.6
460.56
460.6

PE

19.3
18.9
18.8
19.4
18.5

PE

13.0
12.7
12.4
13.1
12.3

PE

13.8
13.6
13.3
14.0
13.1

PE

14.9
l4.6
14.3
15.0
14.1

TE

842.
843,
837.
B43.
838.

TE

8l4.
815.
806.
Blé.
808.

TE

8264
826.
819.
828.
820.

TE

840.
840.
833.
841.
834.

P28/PQ

2.72
2.67
2.70
2.73
2.65

P28/P0

2.20
2.16
2.17
2.21
2al4

P28/P0

2e42
2.37
2439
2.43
2.35

p28/P0

2.70
2.65
2.67
2.71
2.62

T28

534.3
534.2
532.8
534.8
533.2

128

504.0
5C3.8
501.6
5C4.9
502.3

28

516.8
516.7
Sla.7
517.7
515.3

Te8

533.0
532.9
530.9
533.7
53l.4

P8/PO

1.86
1.83
1.82
1.87
1.80

PB/PO

l.68
l.6%
1.64
1.69
l.62

PB/PQ

le74
t.72
1.70
1.75
1.69

P8/PO

1.83
1.80
1.78
l.84
l.76

MO = 0.95
18 FGD
1132. 8007.
1134, 7773,
1139. 7910.
l143. 8062.
1152. 7710.
MO = 0.7
8 FGD
1139, 4596
1141l. 4444,
1152. 4502.
1156. 4630,
1172. 4384.
MO = 0.82
T8 FGD
1136. 5297
1139. 5131.
1149. 5196.
1153, 5338,
1168. 5066.
MO = 0.95
T8 EGD
1133, 6232,
1135. 6049,
1143. 6128.
1148, 6269.
1161. 5977.

FGM

1869.
1809.
1798.
1884,
1751.

FGM

1188.
1149.
1124.
1202.
1099.

FGM

1293.
1252,
1226,
1308.
1200.

FGM

1421.
1375.
1351.
1437,
1321.
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