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by -Roy L. Johnsen, David Namkoong, and Richard A. Edkin

Lewis Research Center

SUMMARY
The Brayton Rotating Unit (BRU) =- consisting of a turbine, an
alternator, and a compressor -- was tested as part of a Brayton cycle

power conversion system over a wide range of steady-state operating
conditions., The working fluid in the system was a mixture of helium-
xenon gases. Turbine inlet temperature was varied from 1200 to 1600° F,
compressor inlet temperature from 60 to 120° F, compressor discharge
pressure from 20 to U5 psia, rotative speed from 32 400 to 39 600 rpm,
and alternator liquid-coolant flow rate from 0,01 to 0.27 pound per
second,

Test results indicated that the BRU internal temperatures were
highly sensitive to alternator coolant flow rate below the design
value of 0.12 pound per second but much less so at higher values, The
armature winding temperature was not influenced significantly by turbine
inlet temperature, but was sensitive, up to 200 F per kVA alternator
output, to varying alternator output, When only the rotational speed
was changed (¥ 10% of rated value), the BRU internal temperatures
varied directly with the speed.

INTRODUCTION

The Brayton Rotating Unit (BRU) consists of a radial inflow
turbine, a modified Lundell alternator, and a radial outflow com-
pressor mounted on a single shaft supported by gas-lubricated bearings,
The two journal bearings are located at each end of the alternator
rotor., The thrust bearing is located on the compressor end,

Heat generated within the BRU is caused by several sources and
must be controlled. The primary sources of heat are the losses within
the alternator. These losses are directly related to the alternator
output, Other sources of heat are bearing losses and compressor and



turbine inefficiencies., To control heating effects on the internal
temperature distribution within the BRU, several features were incor-
porated into the design. These features are discussed in detail in
references 1 through 3. Probably the most important feature is the
provision for liquid cooling the alternator, It is necessary to
maintain the internal temperatures sufficiently low that the life
expectancy of the alternator winding insulation and alternator-rotor
shroud material be at least that of the Brayton system (five years).
A maximum armature winding insulation temperature of about U250 F is
considered compatible with the required life, Tor the rotor shroud,
temperatures up to 600° F are considered acceptable.

Other authors (ref. 2 & 3) have reported testing the BRU and
have presented BRU temperature data; however, the test from which
the data for this report is taken is the most extensive thus far
presented. For this test a Brayton power conversion system using
helium-xenon as the working fluid was operated over a wide range of
steady-state operating conditions., The turbine inlet temperature
was varied from 1200 to 1600° F; the compressor inlet temperature
was varied from 60 to 120° F; the compressor discharge pressure from
20 to U5 psia; Brayton Rotating ‘Unit (BRU) rotative speed from 32 400
to 39 600 rpm; and BRU alternator liquid coolant flow rate from 0,01
to 0.27 pound per second. The resulting alternator output varied
from 1 to 15 kVA, Curves are presented to show the effects of changing
each of the operating parameters, Extensive data tables showing all
of the BRU internal temperatures are included in an Appendix.

SYSTEM DESCRIPTION

The Brayton components tested in a closed gas power loop (ref, 4)
were the Brayton Rotating Unit (BRU) and the Brayton Heat Exchanger
Unit (BHXU). The working fluid used for all testing was a mixture of
helium-xenon with a nominal molecular weight of 83,8, An electric heat
source, gas management subsystem and liquid coolant subsystem were used
as test support equipment, Also included in this system were duct
heaters which were installed at the turbine inlet and outlet. These
heaters minimized the errors associated with the gas temperature measure-
ments. :

The shaft speed of the BRU was controlled with a parasitic speed
control (ref. 5). This speed control consists of three speed con-
trollers which vary the current into the parasitic load resistor as
a function of the line frequency, The. . parasitic load varies with
changes in the useful load to maintain a constant total load on the
alternator. This constant load balances the shaft power supplied by
the turbine and holds the BRU speed constant. The speed controllers
were modified for this test so that the BRU could be operated over a



range of speeds, This permitted operation at 10 percent underspeed,
10 percent overspeed, plus the design speed of 36 000 rpm,

A digital data acquisition system (ref, 6) provided data
acquisition and reduction, A total of 200 data channels representing
temperatures, pressures, flows, etc., were processed for each data
scan, Processing included the conversion of the raw data to engineer-
ing units and the performance of calculations. The processed data
were then printed out on a teletype,

Brayton Rotating Unit

The Brayton Rotating Unit consists of a turbine, an alternator,
and a compressor mounted on a single shaft designed to operate at
36 000 rpm. The shaft is supported by gas-lubricated journal and -
thrust bearings. The turbine is radial inflow whereas the compressor
is radial outflow, The alternator, which is described in reference 7,
is a modified Lundell alternator having a solid=bimetallic rotor, two
stationary field coils, and a stationary armature winding. The
alternator also includes an asbestos phenolic rotor shroud to reduce
the rotor windage loss and heat transfer from the rotor to the
-armature end turns. The alternator has redundant coolant passages.
The rated output is 14,3 kilovolt-amperes at 0,75 lagging power factor,
120/208 volts and 1200 hertz.

Figure 1 is a sectional view of the BRU. A total of 37 chromel-
alumel thermocouples were installed within the BRU for temperature
measurement, The locations of the internal thermocouples are shown
on the diagram and described in Table I,

PROCEDURE

The Brayton power conversion system was operated over a wide
range of steady-state operating conditions, The turbine inlet tempera-
ture range was from 1200 to 1600° F. The desired set-point temperature
‘was preset on a proportional temperature controller, This unit con-
trolled a power controller which regulated the input power to the
electric heat source. The turbine inlet temperature was controlled
to * 3° F of the desired value,

The compressor inlet temperature range was from 60 to 1200 F.
Any specified temperature within this range was obtained by adjusting
the coolant flow rate to the Brayton heat exchanger unit., Parallel
coolant paths to the waste heat exchanger were employed to control the
compressor inlet temperature to within t 30 r of the desired value.



The coolant flow rate to the BRU was varied to investigate its
effect on the internal temperatures of the BRU. The design flow rate
to the BRU is 0.12 pound per second (approx. 1.0 gpm). The minimum
flow rate was set to prevent one of the alternator end turn tempera-
tures (thermocouple No. 5) from exceeding 425° F, In addition to the
design flow rate a flow rate of 0.195 pound per second (approx. 1.6 gpm)
and the maximum flow rate available were run, The maximum flow rate
was the difference between the U4 gpm at the coolant loop pump and the
flow rate required by the Brayton heat exchanger unit to obtain the
desired compressor inlet temperature,

For compressor inlet temperatures of 80 to 120° F, the liquid
coolant subsystem regulated the coolant temperature at 66 £ 3° F at
the coolant pump outlet, :

The rotative speed of the BRU was adjusted to 32 400; 36 000; or
39 600 rpm to study the aerodynamic characteristics of the BRU. This
was accomplished by changing the frequency sense .adjust pot on the
speed controller., The parasitic load was set to 5 kW or less by
varying the useful load., The minimum total alternator load was 1 kW,

The compressor discharge pressure range was 20 to U5 psia. By
either adding or venting gas from the system it was possible to main-
tain this pressure to within % 0,2 psi of the desired value.

. For each data point, the steady-state condition was determined
when thermocouple No. 23 (turbine-end journal bearing's flex-mounted
shoe) reached a steady value., It had been determined that the bearing
temperatures had the longest response time.

DISCUSSION

To show the effects of the changes in operating conditions upon
the BRU internal temperature distribution, certain thermocouples were
selected for close scrutiny, Where available, thermocouples located
on parts where temperature limits were imposed because of concern over
material life were selected., All of the available thermocouples on the
armature winding were considered important. Of the eight armature
winding thermocouples, two were defective and two were used for panel
meters, Of the remaining four thermocouples, three (No, 2, 3, and 8
in figure 1) were selected for the data plots. The asbestos phenolic
rotor shroud temperature was also considered important. Thermocouple
No. 20 is mounted on the back of a copper button that penetrates
through the shroud. Bearing temperatures were included to complete
the list. The turbine journal bearing was chosen because it ran



hotter than the compressor end journal bearing, The two shoe-mounted
thermocouples were found to indicate about the same temperature and
No, 23 was selected, The bearing carrier temperature was not included
because the difference in temperature between the carrier and the
shoes ranged from 65 to 85° F for the test. To complete the list the
thrust bearing temperature was included, using thermocouple No. 31,

Almost all of the data presented in the figures in this report
were extracted from Tables ITI through V of the appendix. Each table
includes the complete list of BRU internal temperatures, the alternator
output, and alternator liquid coolant flow rates and temperatures,

RESULTS
Effect of Alternator Coolant Flow

The single most important design feature for maintaining
acceptable temperatures within the BRU is the use of a liquid coolant
for the alternator, Dow Corning 200 (2 cs). The coolant flow rate
through this heat exchanger is a matter of user's choice. For the
fixed coolant passage size, increasing flow rate would mean an in-
creased pressure drop and pump power; therefore, the flow rate that
maintains a satisfactory internal temperature distribution is the
most desirable flow rate to maintain. The effect of varying coolant
flow rate is shown in figure 2 for turbine inlet temperatures of
1600, 1400, and 1200° F at a shaft speed of 36 000 rpm, and compressor
inlet temperature of 80° T, For each of these turbine inlet tempera-
tures, the alternator output is essentially constant and the tempera-
tures show the effect of coolant flow rate, A flow rate of 0.12 pound
per second (approx. 1.0 gpm) is the design value, All three plots
(fig. 2a, 2b, & 2c¢) show that flow rate greater than 0,12 pound per
second does not bring large reductions in the BRU temperatures. Tor
a flow rate less than 0.12 pound per second, the internal temperatures
begin to increase rapidly as flow rate decreases. The slopes of all
of the curves are approximately linear down to a flow rate of about
0.12 pound per second below which more rapid temperature increases
occur, For the conditions of figures 2b and 2c though, it is possible
to reduce the flow rate below 0,12 pound per second since the tempera-
tures are less than the imposed winding and shroud temperature limits.
The shroud temperature is shown in figure 2 by thermocouple No. 20.
For the design alternator liquid coolant flow of 0.12 pound per second,
this temperature is less than 500° F for an alternator output of
approximately 13 kVA, Temperatures up to 6000 F are considered
acceptable for this material. The hottest of the three armature
winding temperatures (thermocouple No, 3) is about 390° F at 0.12
pound per second coolant flow. rate shown in figure 2a, dropping to
360° F in figure 2b, and 3200 F in figure 2c.



The effect of different alternator output levels on BRU tempera-
ture is shown in figure 3 over a range of alternator coolant flow rates.
The location (thermocouple No. 3) chosen for consideration is the
armature winding where its insulation is temperature limited. The
turbine and compressor inlet temperatures were held constant to
eliminate their effects on BRU temperature., The alternator output
change was effected by varying the compressor discharge pressure by
adjusting gas inventory,

At the highest alternator output level, the temperature is seen
to be in the 400° F region even at the higher coolant flow rates, At
lower alternator output, the temperature levels are correspondingly
lower, The difference in BRU temperature is approximately proportional
to the difference in kVA output, Over the linear portion of the curves,
a difference of 1 kVA results in a dlfference in the armature winding
temperature of 20° F,

The curves depart from their linearity at coolant flow rates
below 0.12 pound per second similar to the curves in figure 2, This
characteristic of the curves suggests a close coupling of the BRU
temperatures to the heat-transfer characteristics and temperature --
dependent properties of the alternator coolant, At a given alternator
output level, decreasing coolant flow rates result in higher fluid
operating temperatures, effecting a decrease in coolant viscosity.
This change in fluid property aggravates the decreasing convective
coefficient stemming from the lowered flow rates, It is the combined
effect that would explain the higher rate of BRU temperature increase
with the decreasing coolant flow rate, If the maximum allowable
armature winding temperature would be increased, the upper two curves
would be expected to rise similarly,

Effect of Turbine Inlet Temperature

The influence of the turbine inlet temperature on the BRU internal
temperatures is shown in figure U. 1Isolating the effect to the turbine
inlet temperature along required cross-plotting to keep a constant
alternator output (7 kVA). At first glance the temperature trend of
the armature windings appears to be opposite to that anticipated.
Instead, the armature winding temperatures follow the rotor cavity
pressure. The pressure in the alternator rotor cavity is approximately
equal to the bearing cavity pressure., The bearing cavity pressure is
included at the top of figure 4, The rotor windage loss increases as
the rotor cavity pressure increases and is shown in figure 4. The
increased system pressure required to produce a constant 7 kVA, as
turbine inlet temperature decreases, is responsible for increased
rotor windage loss. The increased rotor windage loss would increase
the gas temperature in the rotor cavity and probably explains why



the winding temperatures increase even though turbine inlet tempera-
ture is reduced. The rotor shroud temperature, thermocouple No. - 20,
and bearing temperatures all increase as turbine inlet temperature
.1s increased. The turbine end journal bearing shoe temperature,
thermocouple No. 23, is affected the most -- about 70° F increase as
turbine inlet temperature increases from 1200 to 1600° F. For this
plot the compressor journal bearing shoe temperature, thermocouple
No, 27, has been included. This temperature and the thrust bearing
temperature, thermocouple No, 31, increased about 30° F for the

400° F increase in turbine inlet temperature. 1In effect, the trend
of the armature winding temperature indicates that heat conduction
from the turbine is insignificant,

Effect of Alternator Output

The manner in which the BRU internal temperatures are affected
by alternator output is shown in figure 5, This figure shows that
the armature winding temperatures (thermocouple No, 3, 8, and 2)
increase rapidly as alternator output increases. Almost all of the
increase .in armature winding temperature is probably due to increased
electromagnetic losses and increased rotor windage loss. The rotor
shroud temperature, thermocouple No, 20, experiences the same increase
with alternator output. The two bearing temperatures, thermocouple
No, 23 and 31, show no change in temperature as alternator output is
increased. '

Effects of BRU Rotational Speed

The effects of changing rotational speed on the BRU internal
temperatures is shown in figure 6 for the design speed of 36 000 rpm;
for 10 percent underspeed (32 400 rpm); and 10 percent overspeed
(39 600 rpm). TFrom the underspeed to the overspeed condition, the
alternator output increased from 10.5 to 13.1 kVA. Compressor dis-
charge pressure was constant at U5 psia. The armature winding tempera-
tures (thermocouples 3, 8, and 2) increased as speed increased., Again,
this is due to increased electromagnetic and rotor windage losses. The
bearing temperatures (thermocouples 23 and 31) also increased. The
power dissipated in the bearings is proportional to the speed squared
and this is reflected in an increase in the local gas temperature,
This, in turn, resulted in higher bearing temperatures.



CONCLUDING REMARKS

1. 1In general, the BRU internal temperatures were highly
sensitive to the alternator liquid coolant flow rate at values below
0.12 pound per second. Flow rates greater than 0,12 pound per second
resulted in comparatively modest decrease in BRU internal temperatures.

2. Effect of the turbine inlet temperature on heating the
alternator windings was insignificant, Of the BRU locations plotted,
the turbine end journal bearing shoe temperature showed the maximum

increase, 70° F, for the turbine inlet temperature increase from
1200 to 1600° F,

3. Varying alternator output by changing system inventory
affected the alternator winding temperature at the rate of up to
20° F per kVA alternator output,

4. When rotational speed only was changed (from -10% to +10%
of the design speed of 36 000 rpm), the internal temperatures varied
directly with the speed,
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in the BRU

of Thermocouples

FIGURE 1 - Location



TABLE I, - THERMOCOUPLE LOCATIONS

T/C No.
1 Alternator armature winding end turn I.D. turbine end
2 Alternator armature winding end turn I.D. compressor end
3 Alternator armature winding end turn 0,D. turbine end
4 Defective
5 Alternator armature winding at I.D. of slot
6,8 Alternator armature winding at 0.D. of slot
7 Defective
9 Alternator field coil, turbine end
10 Alternator field coil, compressor end
11 . Alternator heat exchanger outer wall, turbine end
12 Alternator heat exchanger, outer wall6 compressor end
13,14,15 Main housing flange, turbine end, 120~ apart ,
16,17,18 Main housing flange, compressor end, 120° apart
19 Turbine end main housing flange support strut
20 Thermocouple spotted on copper button mounted on rotor
shroud '
21 Alternator secondary flux-gap shoe, turbine end
22 Defective
23 Journal bearing flex-mounted shoe, turbine end
2y Journal bearing fixed-mounted shoe, turbine end
25,26 Journal bearing carrier, turbine end
27 Journal bearing flex-mounted shoe, compressor end
28 Journal bearing fixed-mounted shoe, compressor end
29,30 Journal bearing carrier, compressor end
31,32 Thrust bearing
33 Thrust bearing gimbal
34 Turbine back shroud
35 Defective
36 Turbine back shroud

37 Not used



500
400

=)

o

5

ey

]

o

(g‘

g

n

13

- 300

200

Figure

I/C.’

20 Rotor Shroud

23 Journal Bearing Shoe
o 31 Thrust Bearing
. 3 Winding End Turn, 0.D.
8 Winding, 0.D. Slot
2 Winding End Turn, I.D.

Turbine End

Compressor End

i - :

P L 4

b .o . R ' .

B ' . A T -
’ . T i .

S » Thermocouple
: Number

Gi( L 5 | w20

f

; S
Pnfadiaat el s Feres toeias |
i T

. \ﬁg\;  - o
o \-‘E}"‘ —_—
— i SN
e H_J 8
B.\ !
= \@.;.‘
IR I

002 0k .06 06 +10 <12 .1k 16 .18 20 .22 .24 <26 .28
Alternator Coolant Flow RHute, lbm/szc

2-a Effsct of alternator coolant flow .upon BRU internal temperatures.
Compressor inlet temperaturs G0F; compressor discharge pressure ybpsia;
coolant Dow Corning 200 (2e¢s); turbine inlet tempzrature Lo00f putput of
altsrnator 13.0 to 13.2 KVa) Botational spesa 36000 RPii.



o b I/c

' 20 Rotor Shroud
SR B 23 Journal Bearing Shoe
T Y 31 Thrust Bearing
o - 3 Winding End Turn, 0.D. Turbine End
S 8 Winding, 0.D. Slot
: ;2 Winding End Turn, I.D. Compressor End
q\ | S .
.
Ny A
.- ) )
500 \\~ SRR -
.\S\\\\; ‘ -
Q T |
N T Thermocouple
N e Number
T
\\ L ' . e,
o —@ 20
\\ i ‘ - f :
Q\ Sl '
400 S el i
N ST P
tx \ S X it 2 S ';llk\______
o AN e e e > 31
; . '\‘\‘\,lg\ T 7 23
B c - [
K \\ T
3 S T
] ~ - 3
) .
E‘ \q\
- “\\’.\;\
300 @\ .
\\\\
\\\
L
.
.
..... B
I
T - i/ 2
200 - . e —
0 c02 04 06 08 10 W12 olf <16 L8 20 .22 24 026 028

Alternator Coolant Flow Rate, lbm/ssc

Figure 2-b Turbine inlst tempsrature Ll4OOF;
alternator output 10.3 to 10.5 KVa.



T/C

20 Rotor Shroud

23 Journal Bearing Shoe

31 Thrust-Bearing

5~-~ 3. Winding End Turn, 0.D. Turbine End
i 8 W1nding, 0.D. Slot

Thermocouple
Number

ey 20

400

Temperature, F

il 23

300

200

0 .02 .04 .06 +08 .10 .12 .14 .16 .18 .20 .22 .24 .26 .26
Alternator Coolant Flow ﬁats. lbm/sec

blgure 2-c¢ Turbine inlet temperature 1200r;
alternator output 7.3 to 7.5 KVA.



_ : ‘WA 0009€ psads TwucTAIRqOM
.paonoo Amomv oow waanhoo aoa.nom ousawnsqsmp 3sTuT JogssIdUIoD &oooa mugunnaasoa uoaaa gutqany,

.ma>h:o mh:a@hmmsop Mg snsJsA MOTJ 3UBT00D JO moapmaho»omnwno uo ambma unsom ho sousnyJuT £ onjman

: 988 /WqT .mpnm MOTJ JUBTO0D uopgnopi :
9€* WEge ‘2fec o0€* g2c 92° e zet o2* :@1* 9T1° HT° 2T° O1° Q0° 90° ho* 20 o

t

00¢

‘ . . , puf sutqany °*q°0 ‘uany pud SUTpuUIM
& — A T N _ - € *oN oamsoooaucna
AﬂNv 4%..N.JN.QN<1W R .

oot
(G6) VNG 0T-Ee0T-

J ‘sanjersdwey,

‘ 33 éum mw owD

Amamm teamegesyd

....noman hommmnqaoov na»wauoaadw
IR . Bo- pa&pso

oot




s
Bearing - '

cavity . 35-

pressurs, - :

psia 5 25

Rotor 1000 - .-

‘Winaage .

. Loss, _ _
‘. watts ‘ 500 ; 4
' Thermocouple
" Numbsr

_ . @r 20 Rotor Shroud
T B &> 23 J1. Brg. Shoe,
i 400 o " " "Tiirbine End

2531 Thrust Brg.
.Temperatuia.'F :

27 J1. Brg. Shoe,
- Compressor End.

300

.f Windings:
i+ "'End Tura,
-4 . 0.D. Turbine End
Winding, 0.D. Slot
200

" End Turn,
I.D. Compressor End

1200 1300 400 1500 1600-
- Turbine inlet tempsraturs, F
Figure 4 - Effect of ‘Turbins. Inlet Temperature on BRU- Intsrnal Temperatures.
-Compressor inlet tsmperature 80F; alternator output TKVA;
alternator ¢oolant flow rate l.6 GPM; rotational speed 36000 RPM



500

Temperature, F -

S

1200 |

'51 e _;‘”' Thermocouple

Lo ; Numbsr .
b e - 20 Rotor Shroud

\ J1. Brg. Shoe

. Thrﬁst Bigf

;-Wiﬁﬁing End Turn,
1 0.D, Turbine End

. [ & Winding, 0.D. Slot
N . .

ED 2 Winding End Turn,
‘ " 1.D. Compressor End

!
! 1 1

5

6 7

‘Output of Alternator
Figurs 5 Effect of alternator output

1 1
9 10 i1 12 1

on BRU internal temperaturss.

Turbine inlet temperaturs 1600 £; alternator coolant flow 1.6 G.P.ui.;
compr°ssor inlet tnmperature 80F.



Altsrnator 12

Output, KVA L1

Thefmocouple

10 ' - ‘Number
! G ///}3 20 Rotor Shroud
| / |
s0 S
! t
?
o
Jl., Brg. Shoe
o L ‘ .
23 rust Brg.
3Winding End Turn,
, 0.D. Turbine End
400 o .

. Bwinding, 0.D. Slot
Temperaturs, F ‘

300 . | |

. g5 2 Winding End Turn,
2 _ - '/"’ 1 I.D. Compressor End

200 . — g n
32000 . 34000 36000 38000 40000
“Rotational Spe=zd, RPM

Figure 6 Spesd effects on BRU internal temperaturss. Turbine inlet temperature
1600F; compressor inlet temperature l00F; compressor discharge
pressure 45 psia; alternater coolant flow rate lL.6 GPil.



APPENDIX



Table II-a Brayton Rotating Unit

tfemperatures (b‘) with altsrnator coolant flow

" variations.
Comp. Disch. )
Pres.,psia. 45 35 25
Flow |Max. 1.6 1.0 Min. [Mex. 1.6 1.0 Min. |Max. 1.6 1.0 iin.
GPM GPM- GPM GPM GPM  GPM
T/C No. ‘
*1 | 306 332 36/ 288 368 | 2/6 227 238 386
2 |223 239 25/ 280 |/93 2/3 Rzo 302 |62 /8o 19/ 343
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/7 | 762 193 99 2/8| /67 189 1937 236 | /79 182 /88 269
/8 | 160 165 17/ 188 | /53 4162 166 209 | /947 ,55 /60 239
/9 | 223 290 253 29/ | 2/9 239 252 398|220 -zZzp 259 923
20 | 965 98/ 499 530|927 455 H465 S5¥|doo 917 F30 582
27 | 256 269 29, 234|232 250 27/ 38/ |27 2z9 248 938
23 | 39/ 907 4d2z2 9463 | 366 Foe 4d2z2 Szo |Fse Fo7 F2/ 587
29 | 396 911 927 4oy | 789 <o0f 928 35221387 o8 IZ22 S84
25| 2/ 332 349 39/ | 309 329 347 d95| 304 326 392 18
26 320 329 35/ 393 3/1 33/ 349 950|306 329 344 Szo
27 {337 399 35/ 377|229 397 346 394|326 =237 s93 432
28 | 337 348 35/ 37/ | 322 346 346 39| 326 237 343 432
29 | 274 287 288 308 | 268 286 =285 330 | 268 £80 285 39
FO | z87 273 299 /3 | R7S5 293 29/ 35 |\ 274 =256 27/ 377
Zs | 379 388 286 900 | 377 350 384 917 | 278 zzes 186 492
32 | 282 390 359 903\ 374 392 385 95| 379 3zFe 289 FIZ
B2 | 330 337 236 352| F26 399 736 368 | 327 38 339 297
S | 995 G692 1007 r0z20 | 023 1005 1035 065 | 079 ,05F 057 00
FE V)77 w22 1 P2 92,178 Tt 11 BS 1203\ 70 p7¥ 176 120k
PowkLki)| 1168 1168 - 11.81 1178| &£62 4S2 867 883|597 557 557 570
P A 0856 ad55 0876 0900 | 083§ 0826 0,835 0870 (0,758 a758 o076/ o768
K v A 128,049 1305 12,19 13,07 s0.34 1022 10.%) 1055 Z2f 73/ 739 792
Covtavrm =| 70 70 7z 76 67 69 7o 7 68 7z 72 s
70 . 672 . 68
Coocawr ol g6 (46 y7¢ 212 | 89 30 /98 . z246 | 69 172 152 35
73 Bé 8z
CoochaT Flay) '
lm sew |0.279 <194 o0./2/ 606710223 0133 arz/ o288 adie OLPF £zl 2.0/2

Turbins inlet temperature 1600F; Compressor inlet temperature 8OF;

Dow Corning 200 (2e¢s) coelant.

¥ Panel meter feading




Table II-b Brayton Rotating Unit temperatures (V) with alt°rnator coolant flow

variations.
comp. Dische.
Pres.,psia 45 35 25
b"loW Maxo 106 1.0 Mino MBI. 1-6 1-0 Mln. Maxo 106 loo Uiino
GPM  GPM GPM = GPM GPii GPi
T/C No. |. ‘
* /| 288 29¢ 3/ 373 | 29/ - 272 38 | 207 2/ Z3o Fe7
2\ 21 z2zc0 235 2§99 | 188 173 203 /6 \16Y 176 137 37
3 | 337 395 3er F2z | 283 297 zs F22|z3) 298 269 357
¥ S| 337 397 388 9z7 {277 316 427 | 230 293 26/ go5
é 214 22X 290 3,3 /1886 199 213 337 | /62 /74 185 332
E | 294 303 3220 392 | 249 265 252 403 | z2/2 226 242 395
2 | /39 152 ,73 257 |12z 137 159 293 | /4 128 149  3/3
70 | 120 27 /91 95| 107 S 1Fe 219 59 /& 417 z3/
e’ /2o /95 293 | /oo /1 138 286 %2 110 (30 g/ 4
’z G2 /95 127 179 8Z s00 ¥ 17¥ 78 G 06 zp)
/2| 27/ 380 392 451|375 284 4Ho/ 487| 383 Zy¥ 407 ses
9 2N 377 392 95/ | gee 27z 389 478 | 560 zy; 384  Sor
15 29 359 G Fé6 | Tyo 3837 06 4P| 273 389 3258 573
6 | 172 18z 188 z29 | 160 6% /8S z36 | 1S3 166 ;75 247
/7 B9 87 178 235|179 180 132 z¢99)| s 177 /8S 257
‘BN 1857 161 169 2ot | 448 IS1 165 2,7 | )43 49 57 z27
9| 203 1Y 233 35| 475 206 230 3252|473 208 225 379
zo | #34 445 462 S30| 392 412 935 ss0| 360 28/ T01 542
2/ 236 247 27 358 | 208 227 25/ 287 187 Zo7 <228 F0O
23| 767 373 393 97 | 396 364 387 Ssz _?478 368 386 529
24| 3es 377 3?7 479 | 397 3¢8 392 s5/3| 3850 367 287 53¢
25| 268 30z 3%+ 4oz | z7z2 272 346 Y¥2| 27/ 28%  z0 4bé
26| 270 303 323 903|273 294 317 443|273 29/ 3, i
<7 | 329 336 3¢5 382 | 3/ 320 338 Foc | 34 320 23 468
28 | 228 234 344 80| 3/4 320 237 00| 3/ 2o 23, T3
22 | 271 278 286 322|259 263 282 340 | 25y 263 217 413
Jo | 278 287 z7zZ 326|265 269 287 345|zés 277 2y 352
3/ 1 874 377 383 407 | 365 36/ 880 4/5 | 368 374 390 257
- 32| 376 379 38S Hio. | 2646 36z 38z 20| 36§ 375 331 £28
33| 228 328 324 3¢r | 15 mo 233 273 | z20 227 33/ 354
349 | 39 E90 697 876 | 86S &89 &80 924 905 9,0 96 6o
26 110285 (027 1032y 1048 L0457 /024 so020 s055|,0r8 022 Jozt 05T
Uk & | 878 8 50 7.84 902|623 693 4,90 oos | 358 4os ez 447
P E, a 832 a83z 0839 08740796 0787 2780 a /68| Ve atz G6T/ 4687
KvA4 /0855 1057 1060 10,32 795 &6.17 849 E.39 | 565 570 582 79
CeolANT N F | 6L &7 7o 75 | 6 7z 72 77 67 7/ 7L &/
c6 ¢S &7
Coocant WT F | g2 137 16%Z 237 | 83 ,77 159 224 | er 129 4% zgg
a7 5o - 7&
CootanT Filow|
lom/oe |0, 279 0,157 G120 0320327 <iF2 120 ecozole.269 o178 eled oz

Turbine inlet temperature 1400F; compressor inlst pr%ssur° BOF;

-Dow Corning 200 (Z¢s8) coolant.

* Panel meter reading




Table II-c Brayton Rotating Unit temperatures (#) with alternator coalant flow

variations.
Comp. Uiscie.
Pras.,psia 45 35 25
#low |Max. Ll.6 Ll.0 Min.lMex. 1.6 1.0 Min. |max. 1.6 1.0 sin.
GPM __ GPM GPM__ GPM GRi  GPM
r/c Ng"/ 252 260 27y 375|222 230 295 377 | /§57 207 217 2&7
2\ r7r 129 &17 Bz | 174 ,8F /92 327 | /56 SET STY 318
F| 276 oo 320 42,257 268 z2&7¥ 5 | zz) ZF37 ¥18 3%
* 5 .
/95 zoz zv7 FZgl/76 /86 176 77 |/57 /68 180 337
1257 269 2832 327|227 237 253 Fo05| =20, 2/2 229 587
Llrz7 135 /356G 284 5 127 s¥46 Zi | 106 42/ /26 T4y
70\ sy /18 130 2,8 | o2 v /22 239 76 /05 ¥ zHo
7/ | p03 w2 133 275 95 jo07 128 307 Yo 0% <22 242
7&) e  so02 10 177 8y 77  s0p 2§ | 77 92 ,03 zz9v
/¥ 346 325 235 427 | 320 227 347 955 | 322% 23/ 2?5 46z
t9 ) 719 225 235 427 | 70 317 332 447| 209 312 276 442
+STL 334 372 35/ 490 | 3z2¢ 332 396 960 | 3/7 324 335 F55
/el ez 175 182 236 | r5¢ . 168 /77 247 | r¥#F  16c s6y  zSF
7V 8z 187 17 z29) | 176 18O 187 zir | /68 172 18y 25
/8| 195 159 léo 2/5| 95 4P 157 z230| 190  I¥¥ /52 z36
r7y 2Bl 187 205 326 | 475 /87 zoey 3255|171 189 27 3259
zo'| 389 399 4/3 Szf| 360 27, 390 <3| 393 25 365 £17
z2/ |l 212 225 z4¥ 373 /72 2oe 228 353 |s/79 19/ 2o 257
23| 32z 336 352 970 | 3/¢ 329 398 499 | 320 339 35, o8
29| 325 340 355 473 7/7 332 32S2 S0/ | 222 3¢ 53 599
25| 253 268 285 $06 | 295 Zéo 280 435|295 zss 279 $9)
26| 259 267 286 407 | 296 26y 28z Fi¢| 2¥¢ zcz 280 942
271 2¢8 3/7 32¢ 383 30r Fo& 308 378 | 300 308 3/ 40¢
28| 2o 3B/ 322 382 200 zo7 /8 398 )| 300 3oy 3/46  FOS
27| 257 266 272 327 25! 258 262 399|250 255 66 297
Zo | 262 27, 277 33/ RSy 29 273 97| 25¢ zeq 27, 752
3/ | 255 260 369 909|353 357 36¥ FI/5| 357 262 iy 445
32| 357 362 36¢ 407|355 3ISH 366 46| 3258 44 zer VI8
331 306 3.2 317 36y | 306 oG 348 373 2, 3/) 722 374
39| 720 726 733 775|799 752 766 G155\ 777 781 7857 Hy&
3p)bb0 687 687 Gril|876 879 L83 220|870 572 875 273
PR, ku) | 5.59% 556 §.53 S.7Y) 2% 2.9/ 359 09| z2.22 2.27 X3¢ £33
F £ 0,755 . 782 4754 0,7¢8|0721 0729 2,677 6707|0573 O.5 66 0.575 0.5eS]
KVA 733 739 7.73 797} c9¢ 5.9 5,75 S5.82| 4,06 4,07 F£)0 4412
CoocAur M, K| 68 ~T70  68& 77 | 7 Vo 71 &2z bt & 77 Fé
68 [ é6¢
Ceccanr QI F| &9 144 159 268 | 62 139 /98 z92| 79 123 13y 24y
g6 £o 77
Coveanr Flogd :
Y PAY I AR c‘./jz 0,22 0,92/ c. 229 G193 e,r20 2,613 C.D8) I TS o, L

*

Turbine inlet temperature 1200F; compressor inlet temperaturs bO:';
Dow Gorning 200 (2e¢s) coolant.

Panel meter reading



Turbine inlet

1500

Table III-a Brayton Rstatmg Unit temperaturea (F) with turbine inlat
tsmperature variatlons.

- 1300

_Temperature, F 1600 1400 - 1200
T/c Neo. .
* 7 : 3z0 - 294 281 260
2 239 234 ‘z2¢ 2/0. /79
z 274 P73 745 328 306
x 5 , "~ .370 . 344 206 '
.6 237 . 236 223 2/3 zoz
8| 323z 328 303 288 269
P) /64 162 152 195 Y
10 /137 /35 127 123 /18
y7a 27 /26 tZo -7 ne
1 Z <108 /0 /05 . s0¥ /0Z .
/3 | 44y /3 380 353 225
r4 936 419 379 - 3853 225
<3 Fé0 F£36 377 371 i¢2
6\ r87 192 /82 /80 /75
7 /93 204 /89 17/ 787
AT /173 - 'y /57 X4
4 S0 230 214 202 189
2o | 48/ 785 145 4Z6 299
2/ 269 27/ 247 237 225"
23| qo07 903 273 357 336
9|  Frr 413 377 36y 340
zs F32 - F3z . o2 270 z6zg
2¢ 339 334 303 258 z2¢7
271 3499 762 3326 329 3:7
28| 348 360 734 227 35
27 287 3o/ - 278 273 Reé
EY) 293 207 z284. 279 27/
3/ 3858 - dJos 377 37/ Féo0
gz | 370 o8 279 3273 22
32 7237 36z 2238 523 32
3 ?¢ 7 goo 4o 754 726
36 2272 (700 1027 256 pE4
Pwer | kw /7. 68 ‘10,93 - 8.89 734 .56
A F. 2,895 0.568 X EL 0. 804 0.752
KL A /3.0 /2,05 10,87 9 / 737
Cool AT /4 F 70 7/ é7 7/ 70
CooLANT 04/5 A /¥7 7852 83 ey /94
CooeAn/T Fiow . '
/AL,‘" Cwc o./ 94 2, 195 0,/724 o /729 0, /92

Compressor inlet temperaturs 80F; compressor discharge

pressure 45 psia; Dew Corning 200 (2e¢s) coolant.

* Panel meter reading -




Table III~b Brayton Rotating Unit temperatures (F) with turbipe inlet
h temperature variations.

Turbine Inlet .
Tempsrature, F 1600 1500 1400 1300 1200
2 22 zoo /73 /187 189
3 224 2/5 297 287 2¢8
* 5 ,
) 2/0 202 a4 /50 /86
8 29/ 280 268 257 227
& 157 /1?3 137 138" 27
/0 27 g Es s 7y
2 22 224 /4 /12 /07
/21  r02 102 100 24 97
'3 9252 sr6 T84 357 227
2| g5 g1/ 327z 397 317
/5 757 9zs5 - 3857 F632 332
76 /82 /77 769 172 /68
7 /37 /37 1 &0 L4 /80
/8 /62 /58 v 5/ 1S5e /97
/ 237 2/8 2oe /98 /87
2o £55" 440 92 298 371
2/ 250 z72 227 ZZo F 206
23 P06 39/ Fed 52 2zp
- 2f Fog 394 368 35S 732
&5 Fz7 35 292 280 260
26| - 23/ 307 274 z8/ Zérs
27 797 F3e6 F20 JzZo 2¢ 8
28 346 736 320 Fzo 307
29 256 277 263 267 285y
20 292 283 269 277 26d
3/ 370 375 76y %67 757
32 92 377 36z 368 358
33 394 329 Fro 39 207
34| 1005 x4 b L4 513 752
36 /2 7/ 2029 WLFAA ?52 577
PoweEe. | €1 4.5z 7.50 643 £zo 2.9/
£ F. 0. 826 0.825 ¢ 787 a7/ 0. 724
K VA ,2.32 7.09 E.0T7 702 s.9
Coocanr /N, E - 67 . 7o 72 rZ 70
CooLANT OUT, F| X 7/ /77 134 /324
Loocan™ KEzowd :
Vo cec o, /73 2,/35" 2./93 G /72 7S

Goxﬁpressor inlet temperature 80F; compressor dischargs

pressure 35 psia; Dow Corning 200 (2cs) coolant.

% Panel meter reading




Table III-O Brayton Rotating Unit tempsratures (F) with turbins inlst

tesmperature variations. )

Turbine Inlet o
Tempsraturs, F 1600 1500 1400 1300 1200
T/C No. .
* 1 227 ‘230 216 2/2 207
zl. s80 183 176 171 167
3 263 266 248 243 237
*5 268 257 293 .
é 178 /8¢ 174 7o - 168
8 294 293 226 2/9 z2/Z
2 135 /35" 128 129 12y
/0 72 /172 108 /06 108
V7 /17 /15 /10 107 /03
’Z - .97 - 25" 73 72
3 463 - 30 394 364 33/
e 932 “d09 27/ 392 g2
5 452 425 354 256 324
/6 173 7S /é4 764 /éo
7 r82 27 /77 175" 172
'8 AEXS /58 99 147 144
/7 237 225 208 /G5 /84
Zol - 917, 917 328/ 368 315
-7 229 zzs— . 207 /197 a4
23 Jo7 foo0 368 £SO 334
2/ . 908 7o/ . 267 352 F36
. 326" 38 z87 276 26/
26 329 220 2%/ - 277 262
27 237 340 ‘320 Z/4 Fog
28y 337 340 220 24 308
29 28o 283 Zes - 263 258
20 286 Z%o 273 269 264
2/ 385 - 387 374 3¢8 363
. - 3z 386 388 375 369 264
33 338 74/ 327 Fzs 217
34 105¥ 984 9,0 846 78/
36 1179 1/ 0/ . 1022 747 8723
POWER | kW &9 4.86 d.o00 3.24 2.z7
P F. 2,758 2737 e, 702 0.6 40 c.566
kK VA 73 6,60 5,70 So6 9.0/
CootANT /a  F 72Z. 72 7/ 7o 6y
CooL 4T 4«5: 172 /133 129 /23 122
Coo ¢ AN/ T Frow/ ' c
(bm/fsec o/ 2./7% 2. /7 /52 2./94

Compressor inlet temperature SOF. compressor dischargs
prsssure 25 psia; Dow Cornmg 200 (2es) coolant.

* Panel meter reading



Table IV Braytcn Rotating Unit temperatures (F)

with speed chang2s.

BRU Rotational
.Speea. R 32. LLOOO 360000 399 600
T/C No.
* 26§ 3¢ $6/
< ZaP 23 25y
z 2z 26z 720
* 57 278" 367 43z
& 267 Z30 25Y
& 257 Faz e
7 /53 147 72
/e 26 122 r 97
o/ r2z 126 ERi
2 702 ¥ 775
3z 442 496 97
4 4323 735 447
/5 959 763 f69
iz t 74 /85 zag
7 182 /1?7 zzrs
/& /55 6% /86
/7 zZ6 2917 z48
e 78 I75 597
4 VA XS 268 293
Y 3272 doé 947
<4 276 710 FEL
zs 37/ 222 260
26 2/% 225 362
27 212 F 53 377
Z3 217 25 276
7 260 Z77 325
Zo 2685 298 232
3¢ EL V4 295 4G 7
2z 249 395 457
53 EZT 343 786
39 PEE 785/ P75
74 /79 77 R
L L% 7.0/ 70.33 7.5/
FoE G 857 . 860 ¢ Er
A4 7é59 12,57 73.17
Cooc T LA, 7 &7 7
CooiamT OVT Ve /4G 7’57
CencAyT Fros) i
/4y S 0. /97 0. 7% 77|

Turbine inlet tempesrature 1600F; compressor inlet
temperature l00F; Dow Corning 200 (2c¢s) coolant.

* Panel meter reading



Table V-a Brayton Rotating Unit temperatures (#) with

temperaturs variations.

compressor inlst

Comps Inlet
Tempe, F 60 80 100 120
Comp. Disch. . ' ’
Pres.,psia 45 35 251 45 35 25 | 45 35 25 45 35 25
T/G No. ’
* 1|32+ 280 225 227 | 310 2¢5 233 | 272 258 220
Z{z39 208 175 |237 2/3 /8o |23¢r 20f 18z |z2z0 /177 /80
2| 37¢ 328 zé6| 379 329 263|302 7/ 258 |792 302z 253
* £ 787 334 =260 . 268 | 767 7/3 26/ (392 307 257
6 1233 208 /13 |237 210 178 |230 201 176 |28 177 (73
& | 233 &’z 2493 | 332 29/ 249|322 280 23j |r0S 273 235
?V153 9 126 | 164 151 135 | 161 197 135 | /56 195 134
10t 29 1/6 03 ) /39 1Z¥f 2 |/32 121 i/ | s27 /&0 Jy/
1tV /15 iy 108 | 127 122 17 | 126 121 e | 1@ 122 41T
2| 78 75 87 | 08 102 28 | s08 102 g7 | /08 lo4 78
131928 4994 497| 9f/ ¥5Z 463|996 Féo 4¢S |45/ 463 447
A\ G2g 927 428|436 935 43z | ¥3p 992 938 | 493 49/ 4/
/S| 9850 45) <944 | Fdbo 454 95z | 963 déz 953 967 96¢ 4se
/6,72 17 162 | 187 12 173 | 188 /8S /177 | /56 (70 /83
/7 r82 177 172 | 173 /8% +8Z (/79 92 187 | 2oy 78 //
18151 rSy 194 /65 162 1S5 | 6% /65 157 |\,78 /68 163
/21223 23/ 224|240 239 237 |29/ =24/ 233 |z¢3 292 z40
Zo\278 9457 <42z |18/ HS5s 417 |475 FP6 913 |57 437 407
z/ {26/ 2496 223|267 =250 227|268 250 227 |26¢S z98 227
23| 398 407 4qof |F07 -doe 407 |F06 Fo5 o5 |For 903 Los
29| 903 %03 06 | ¢/ 909 408 | G0 g08 Fol | Hos5T Go6 H06
251323 326 32z 332 329 32 | 332 3270 224 {33/ 329 327
26| 329 328 sef| 334 23, 727 | 335 33 328|333 33/ 329
27336 237 33/ |3¢97 397 337|353 395 340|353 348 395
281336 338 332|398 346 337|351 39F 340 |35/ 39] 394
29|27 R75 273|287 286 Z2Z8o| z9/ 286 z2&4 |z2?27 =% zdo
30277 28/ 279|273 273 286 | 275 273 250 | 309 297 297
3/ | 270 275 277 | 788 3o 3ES | 395 39Z 9% | FoS 400 Fof
32| 373 377 378|370 39z 386 | 37P 279 395|088 901 Hos
73| 320 325 335|337 399 3238 | #43 392 399 | 3SS 347 353
7€ 787 100/ 0S5 %9 r00S s0S9| T8O 017 ,0S8| 772 /C2/ 107
36 /472 1170 47771 /1172 21724 1079 \ 176 1178 1176 /180 11 &/ 182
Po/ER ki 112.92. 752 6.23|7.68 8.52 5.5¢4|1938 7.5/ 4.8¢| 72/ 66z <2./7
FF. o5/ o8So 0.777(0875 0826 o758 |aBéo 0510 a4724| 0883 4785 0.é78
KV A A r? 11,20 B,02|r3085 1832 7.3/ (/807 9.28 6657|1857 S0 6,00
COOLANT i Fl §8 62 87 | 7o 47 72 67 7 68 68 7Z 7z
Coothu? ouT £ 1S4 496 135 (196 130 — (198 192 r30 | /47 r5Z /¥2
Coocdur Fiow
thoitsec 16195 01772 0,95 | 0sif 0,193 ctGE|2/5F 0/ R¥ 195|292 /94 0./9%
Turbine inlet temperature 1600F; alternator coolant flow rate 1,6 GPM;

Dow Corning 200 (2¢s) coolant.

* Panel meter reading




Lable V-b Brayton Rotating Unit t.,mperatur°a (F) with compressor inlet
. tamperature variations. - .

Comp. Inlet o '
Temp., F 60 80 100 120
Cemp. Dischd - ‘ : -
Pres., psia| 45 35 25 | B 3» 25 | & 35 25 45 35 30
1} 290 RZSs5 Zio 296 216 | 282 248 2r2 | Zé8 238 223
2l z14 197 165|220 173 s7¢ | 21¥ /22 17Z | 2o 88 /80
3| 395" 3Foz 246 | 395 297 298 | 331 28) z¢2 | s3/5 275 257
¥* 1 gzso 305 evs | 39¢ - = 243 | 235 287 225 | 303 255 293
6| 216 193 164 | 223 194 174 | 215 192 168 | 208 57 /73
§| 203 207 22/| 23 2¢s 22¢)| z72 258 22/ |27 =2¢7 234
21 /43 /31 117 | 152 737 128|145 /38 (26 | 195 35 13y
2 ng 1038 77 | /27 nS 108 | 125 6 107 | 123 1 g0
/7Y iz 07 28 | 120 11¥ Jre V754 1 107 |0 & ¥ nZ
2| 28 72 83 | roS so00 95 | 1058 00 @ | 105 so00 78
/3| 374 377 380 )| 380 389 374 | 383 39 297|787 395 3299
7| 373 3¢3 34, | 375 37z 3N | 377 375 372 | 382 578 377
r5) 294 780 74 | 397 387" 384 | 399 39/ 8¢ |40/ 373 37z
/6 | )7¢ 1858 /56| 182 69 - 166 | 1B6 172 171 /% 8y 183
(7 /86 168 166 | 187 80 177 | 1P 91 183 |200 /¥ /7Y
¢8| y52 190 (38 161 151 497 | /67 1SF 153 | 168 /63 /ezZ
19 | 260 197 19F | 2/€ 206 208 | 2/1¥ 211 208 |2/5 z/i 241
2o | 945 417 379 | 445 412 78/ |F3¥ 408 377 |920 395 387
2/ | 245 223 (95 | 247 227 Zo7 |z296. 227 206 | 292 e£29 =27
23| 370 362 360 | 373 36¥ 3¢5|3ef 36 36¢ | 363 357 3¢
24| 3279 366 362 | 377 368 3¢7|372 368 366 | e 363 3éé
25| 297 286 z83 | 302 272 283|297 Z72 287 |z9c z790 2Z7Z
2¢ | 278 288 284 | 303 277 29/ | 300 294 29/ | 297 2%z 273
27| 329 #/3 3/2| 336 320 320 | 337 330 324 | 337 330 333
ze | 728 /3 313 | 334 320 320 | 335 327 32¥ | 335 329 732
27| 270 2SZ zeo | 278 263 268 | 282 z75 273 |z5S z80 86
30| 276 zs8 zéC |z8¢ 267 273|288 282 279 |27/ 286 292
7/ | 368 348 363|377 B4y 374 | 383 379 382 |388 387 394
F2| 370 347 364 | 379 362 375 | 7285 38/ 283 |35, 385 295
33| 329 277 322|328 3,0 327|332 327 339|237 337 397
39| &S5 87¢ 708 | &0 EFP  Fro | 50 83 F/7 |géo &fs W2
3617221 19/8 r9/6 |07 026 1022|1032 1028 /925 |s036 10349 1032
Powee  fw |(0.1S 7.36 470 | &0 @97 doo|7.62 S97 338 |¢.60 959 372
P.E, 9% 0,849 6738|0832 2.787 ©,702|2.8/2 9.758 0650 |g,600 w722 670
KVA 10,80 872 6.38|/0.57 817 S70|%F0 727 S.20|625 sz25 S5.5¢
Coocan? i, F| €3 &3 $8 | 67 72 7 c7 €7 ¢7 c7 67 &8
Coocanr QT Fl 178 168 163 | 727 177 29 | /41 (33 s2¥ | /37 /30 Iz
CoocayT Feouf
fim/see 0,192 0./92 0,/95 0/ /92 0,/33 16193 o153 €./98|2./94 o /%1 /7%

Turbine inlet temperature 1l400F; alternator coelant flow rate 1.6 GPM,

Dow Corning 200 (2cs) coolant.

The 25 psia case was not run. The 30 psia case is includsa instzad.

**Panel meter reading




Table V-c Brayton Rotating Unit temperatures (F) with compressor 1nl°t
temperature variations.

Comp. Inlst - ‘ .
Temp., F . 60 ' 60 100 - 120
Comp. Dische.

Preal,psia 9 45 35 25| 45 359 25 145 35 25 | 45 35 30
¥* ;1263 230 2329|260 230 Zo7 |eso z2r0 208 |240 223 25
21199 180 Jéo | 177 /8% /67 |94 187 sé6 |15 179 17¢

21 3/3 272 233 | 306 268 237|294 262 240 282 26r 2Zs5/
** 5| 22 283 N o Fiz 275 Joo 274 26
6| 20z 182 6o | 2o2Z 186 168 |1FS /81 - 167 | /72 47§ 172
o723 239 207 | 269 237 212 {260 233 2Z/5 |aso 23z ' 223
Tlr3d 123 /F | 139 2§ &/ t37 128 +1Z¢ [ 1349 128 rzs5
04413 1o+ %\ 18 1/ 105\ 117 10 os \ws 470 108
1| 10% 77 73 | 112 107 103 | 412 w7  so09 | 111 107 /08
2| 75 89 gz | v02 27 92 |s0/ 77 z |02 98 76
13| 727 26 327 | 3285 F27 33/ (332 334 338 | 335 390 34/
4| 322 3/0. 3For | 325 317 34z | & 316 F2/ | 327 333 320
15| 244 330 321 | 32 332 3249 |245 335 333 | 3¢L 341 33¢
6 168 159 150 | 175 /68 160 | 180 ;77 68 [ 164 (79 176
7\ 178 170 140 | /87 r80 172|188 185 187 | 1?2 189 /%o
18| 426 140 34 | 159 197 49 | /58 53 151 |/er 159 /56
19187 14/ 175|189 187 184 |\ /85 188 ¢86 | /50 s90 /188
20| d407 378 383|397 37/ 35|39 364 366 | 377 37 #%8
2| Zz2z Zoz 187 | 225 Zo6 17/ | 223 Zo§ /95 | 22w Zog Zzoz
23] 337 3225 829|336 329 3Z2f| 333 s5z7 392 (322 33z 236
29| 340 233 33/ | 390 F3z 336 | 23¢ 33/ 349 | 33z 3357 339
25| 2¢¢ 257 259 | 268 260 26/ | 266 zs59 z67| 265 267 265
26| 267 258 2557|267 26/ 262 | 287 Zéo 268|266 265 266
27| 319 3Fof 298| 3¢7 Fo8 208 | /7 2 37 |27 P18 32/
28| 313 303 299 | 348 307 308 | 3/7 34/ 377 | 37 318 220
29|26/ 251 247 | 266 Zs» 258 270 26¢ 269 273 X7 27%
Jo| 266 257 283 | 271 264 264|276 =z70 275|277 277 280
21| 355 348 98 1 f6e 57 363 | 3¢6 28 .375| 27/ 272 277
Jz| 356 397 399 | 362 58 F6P| 368 364 377| 277 375 378
33| Fos Boz Boz | 312 BoF 37 | 348 344 30| 22/ 3z9 2§
9\ 75 749 77/ .| 7R6 752 78/ | 7¢/ 7é¢ 794 | 750 vy 787 |
28] &80 875 870 | LFY Sri £73 |Fio &Fs L8/ | B4 Es/ 888

PoweR, ki | .73 4.87 2.98| 556 3.9/ 2.2]7| 4492 2,97 165|337 2.20 157

P F. 0,795 0,748 a629| 0752 0.72¢ 0.566|0.720 0,620 0,950l aesSs 0.552 o985
kv E96 4,59 4.728| 739 590 401 (6.5 4.79 26 5./5 39y 329
CoorAnr N F §79 £7 sé 70 70 68 | 70 70 &7 67 &7 68
Coocanr Qor F\ 196 134 /R4 | 1499 /3¢ s23 | 143 134 6 | ¥ s34 /27

CoolAnT Floi) _ ' )
oy f8es | 0.195 0,/957 0,/957|0./P2 0./92 O/ |o/5F ors5F ar94| /99 0./94 0,/94

Turbine inlet temperaturs 1200r; alternator coolant flow rate l.6 GPM;
Dow Corning 200 (2¢s) coolant,

L . . :
The 25 psia case was not run. The 30 psia ease is included instiead. .

¥*Pgnel meter reading -
NASA-Lewis-Com'l




