
Index 

absorptance, 31, 49, 54, 55, 72-73, 81, 85, 86, 
100, 121,125, 128, 169, 172-179, 187, 
207, 339, 346, 351,485, 557, 561-563, 
596, 769-773 

degradation of, 143-158 
of surface finishes, 139-143, 791--801 

absorptance-to-emittance ratio, 142, 166, 187, 
331 

acceptance test, 457, 709-734, 746 
acquisition reform, 709, 710 
aerobraking (aerocapture), 13-14, 60-63, 89- 

92 
aerogel. See insulation, aerogel 
albedo, 40, 45-49, 66, 73, 86, 91,339-340, 

536, 555-563, 648, 666 
of Earth, 21-31 
of planets and moon, 50--60 

analysis, 532-536, 537-575 
of doublers, 291-303 
of heat exchangers, 424-431 
of heat pipes, 496-500 
of instruments (example), 552-571 
of louvers, 335-346 
of margins, 572-575, 718-725 
of phase-change material, 380-395 
of pumped loops, 407-424 
of radiators, 217-220 
of space shuttle, 684-697 
of thermoelectric coolers, 481-487 

analysis codes, 576-596 
ATRIUM, 591,596 
FEMAP, 592 
IDEAS, 589, 590, 592, 594 
ITAS, 592, 594 
NEVADA, 561,563, 568, 594, 595 
SINAPS, 592 
SINDA, 443,444, 518, 519, 540, 552, 561, 

563, 568, 575-586, 589, 590-592, 594, 
686 

SOAP, 591 
SSPTA, 592 
TAS, 591-596 
Thermal Desktop, 443, 519, 592 
THERMICA, 592, 594 
TRASYS, 561,590-595, 686 
TSS, 590, 592, 596 

antenna, 1, 2, 18, 64, 66, 79-81, 92, 96, 131, 
134, 137, 356, 523, 534, 729, 746, 753- 
754, 761 

apogee, 7, 10, 38--40, 47, 61, 66, 74 
ascending node, 38-40 
atomic oxygen, 145, 147, 161,180, 768 
attitude control, 3, 73, 83, 145, 450, 530, 536, 

640, 710 

batt insulation. See insulation, batt 
battery, 2, 77-79, 95, 100, 103, 104, 107, 310, 

449, 533, 536, 710, 729, 730, 746, 756, 
762, 765, 780, 784, 785 

bearings, 135, 241,247, 318-320, 347, 418, 
447, 453, 464, 552-554, 561,567 

beta angle, 30, 40--44, 96, 98, 537, 553-557, 
561,563, 673, 681-682, 687 

Beta cloth, 140, 144, 154, 170-171,177, 193, 
679 

black Kapton, 110, 114, 140, 146, 154, 158, 
170, 187, 190, 194 

blankets. See insulation, multilayer 
body-mounted radiator, 209-212 
bolted joints, 261-265, 276 
boundary node, 541 
burn-in test, 714, 736-737, 741 
bus, 1, 66, 89, 91, 95, 211,228-232, 237, 240, 

355, 646, 661,719, 747, 748, 750, 760 

Calgraph, 278, 281-284 
capacitance, 216, 353,358, 376, 427, 429, 537- 

546, 552, 567-568, 578, 581,583, 596, 
639, 697, 783 

capillary pumped loop, 209, 355, 495-496, 
502-520, 533, 719, 781-782 

Cargo Integration Review, 668-677 
cartridge heater, 224, 514, 623 
CDR. See Critical Design Review 
CDRL. See Contract Data Requirements List 
chamber, 76, 167, 196, 335-338,359, 500-501, 

505, 508, 571,651,725-736, 745, 747, 
748-754, 779-780 

charged particle radiation, 34, 36, 143, 145, 
150-156, 169-170, 768 

Charon, 13, 48-50, 58-61 
environments of, 58-60 

CHO-THERM, 276-280 
CIR. See Cargo Integration Review 
coating, 24, 81,139-148, 158, 171, 176-180, 

186, 214, 219, 317, 339, 356-357, 365, 
399, 401,483,625-635, 655,768-776 

compliant joint, 303, 307 
composite material, 81,295, 299, 726, 729, 

761-767 
concept definition phase (of spacecraft 

projects), 523-529 
conductance, 78, 85, 87, 115, 118-120, 161- 

162, 165, 209, 211,248, 250-251,254, 
258, 260, 265-275, 284-290, 299-303, 
308-320, 344, 347, 353-356, 359, 363- 
370, 390, 392, 394, 415,442, 444, 
445,478-490, 492, 493, 503, 505, 507, 
509-511,514, 515, 516, 518, 533, 538, 
543, 546, 547-548, 568, 571,574, 577, 
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conductance (continued) 
578,581,583,596, 599, 601,602, 615,620, 
622, 626--633,639, 666, 719, 720, 726, 
750, 763, 775, 779, 780, 786 

conductivity 
of materials, 803-813 
of honeycomb, 813-818 

conductor, 278, 353, 473, 544-552, 563, 567, 
568, 578, 581,583,654, 691,696, 697, 766 

contact conductance, 119, 247-318, 320, 390, 
392, 394, 451,572, 599--635, 605, 613, 
615,616, 617, 623, 626, 627, 628, 630, 
631,632, 633 

contact resistance. See contact conductance 
contamination, 98, 145-147, 152, 154, 161, 

167, 169, 174, 183, 187, 193, 196, 227, 
275, 276, 447, 450, 478, 527, 530, 532, 
756, 768, 772, 776 

Contract Data Requirements List, 526 
convection, 21, 91, 93, 198, 199, 201,204, 248, 

373,406, 415,419, 494, 507, 544-549, 
578, 581,696-699, 705-706, 715,756 

CPL, See capillary pumped loop 
Critical Design Review, 526, 531,574, 721 

declination, 38-45 
degradation, 141,143, 145, 152-158, 167, 223, 

347, 356, 357, 397,479, 489, 527, 557, 
713-715, 727, 730, 768-771 

density, of materials, 803-813 
descending node, 38 
design examples (thermal), 71-137 
development test, 459, 531,533,536, 711,712, 

718, 725, 727, 746 
differential expansion, 267, 290, 478, 727 
diffusion, 295, 396, 418, 540-544, 552, 563, 

567, 582-583, 589, 623, 752 
diode heat pipe, 492--495, 501, 719 
dithering (of thermostats), 225, 227-228 
doublers, 72, 73, 100, 101,209, 210, 247, 290-- 

303, 320-321,322, 532, 762, 765-767 

Earth IR, 24-31, 47, 66, 536, 555-563, 648, 
666 

Earth sensor, 2, 82 
eccentricity, 7, 39--40, 47, 52, 53, 56 
eclipse, 40, 41, 45--45, 51, 53, 54, 57, 63, 64, 

66, 72, 73, 75, 81, 82, 87, 96, 98, 216, 241, 
356, 555, 642, 666, 715, 722, 747 

ecliptic plane, 36 
effective emittance, 99, 161, 162, 164-167, 

169, 366, 551,568, 654, 655, 776 
electrical grounding. See grounding 
emittance, 31, 49, 51, 54-56, 71, 72, 74, 81, 85, 

86, 94, 95, 99, 100, 115, 117-122, 125, 
139-144, 154, 161-169, 172, 173, 175- 
179, 187, 194, 204, 207, 208, 219, 242, 
331,334, 336, 339, 347, 351,355, 366, 

482, 483,485, 550, 551,561,563, 568, 
593, 597, 651,654, 655, 657, 661,666, 
768-786 

of surface finishes, 139-144, 791--801 
energy balance, 139, 140, 207,426, 429, 442, 

481,519, 585, 586, 715, 755 
engineering compatibility assessment (for 

space shuttle), 669 
equatorial plane, 36, 38, 54 
expendable booster, 7, 64, 66, 67 

failure modes, 227, 505, 530, 532, 702 
fasteners, 182-185,284, 359-363, 532, 661 
FDM. See finite-difference method 
FEM. See finite-element method 
ferry flight (for space shuttle), 701 
fillers, 247, 257, 260 

for contact interfaces, 274--284 
for phase-change materials, 306, 383, 384, 

390--393, 394, 395, 397, 398, 400, 402 
filters, 73,339, 454, 458, 461,463, 464, 552, 

633, 677 
finite-difference method, 269, 272, 293, 301, 

302, 519, 576-586, 587-591 
finite-element method, 269, 272, 287,288,289, 

293, 300, 301,302, 586-590, 594, 646- 
648, 650 

flat absorber, 139 
flexible OSR. See surface finishes 
flexible strap, 304-307 
flight attitude, 678, 681,687 
flight history, 333, 354 
floodlight, 674, 682, 685 
fluid loop. See pumped fluid loop 
FMH. See free molecular heating 
foam insulation. See insulation, foam 
FOSR (flexible optical solar reflector). See sur- 

face finishes 
free molecular heating, 21, 34, 32-34, 63-66, 

87 

gasket, 275--284, 307, 309 
GEO. See geosynchronous orbit 
geometric math model, 536, 561,563,686, 691, 

696, 749 
geosynchronous orbit, 10, 15, 16, 41, 45, 72, 

87, 150-152, 187, 341-344, 481,766 
GMM. See geometric math model 
gravity assist, 11, 89, 501,779 
gray-body, 335, 550 
grease, 275, 276, 602 
grounding, 140, 141, 158--159, 169, 176-177, 

180, 186-188, 191,192, 196, 275,278, 283 

heat exchanger, 289, 376, 405, 406, 407, 424-- 
431,432, 442, 444, 458,484, 507,677,685, 
701,702, 705,708, 778 
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heat pipe, 73, 78, 86, 209, 210, 211,214, 217, 
218, 219, 220, 247, 275, 284-289, 299- 
301,304, 305, 353, 354, 374, 377, 382, 
402, 405, 445,489-505, 507, 510, 511, 
514, 516, 518, 532-534, 574, 719, 720, 
725,742, 744, 756, 760, 766, 767, 778, 779 

heat pump, 220, 481,719, 786 
heat sink, 45, 71, 85, 291,306, 353, 355, 363 
heat switch, 353-371,785-786 
heat transfer, 24, 85, 86, 93, 94, 95, 100, 124, 

139, 142, 154, 162, 163, 164, 198, 199, 
204, 247-250, 251,253, 254, 255, 257- 
259, 261,262, 264, 266, 268, 271-276, 
281-284, 289, 291,293, 301,302, 304, 
305, 306, 310, 312, 313, 316, 317, 320, 
321,322, 331,335, 337, 347, 355, 363, 
416, 418, 601,602 

heater, 3, 66, 72, 74, 75, 77-79, 81, 82, 92, 93, 
96, 100, 101,102, 105, 107, 109, 112, 113, 
115-119,..121,122, 125-129, 131,133- 
137, 143, 145, 209, 216, 223-245, 349, 
353-355, 367, 369, 660, 720, 753 

computer-controlled, 231-241 
radioisotope heater units, 241-245 
See also thermostats 

HMC. See Hydrogen Maser Clock 
honeycomb panel, 209, 216, 284, 288, 313, 516 

conductance of, 813-818 
Hubble Space Telescope, 19, 78, 95--137, 170, 

226, 227, 474, 502, 531 
Huygens probe, 87-95, 199, 201,202 
Hydrogen Maser Clock, 639, 640, 655--666 

ICD. See interface control document 
IDEAS. See analysis codes 
indium tin oxide, 158, 171,180, 187, 190, 769, 

770 
insulation, 63, 64, 75, 77, 80, 81, 85, 92, 93, 94, 

95, 109, 140, 154, 161-205,208, 335, 351, 
374, 405, 446, 483, 523, 530, 534, 538, 
540, 561,562, 568, 572, 642, 694, 697, 
708, 719, 756, 760, 775, 785 

aerogel, 161,198, 201-203, 785 
batt, 198--199, 201,204, 785 
foam, 93, 95, 145, 161,199-201, 204, 313, 

335, 349, 390, 719 
gas void, 204-205 
multilayer (MLI), 3, 61, 62, 63, 64, 72, 74, 

75, 77, 80, 81, 82, 85, 92, 93, 94, 96, 98, 
99, 100, 101,105, 107, 109, 110, 112, 
113, 114, 115, 117, 118, 119, 120, 121, 
122, 124, 125, 127, 131,133, 134, 135, 
136, 161-197, 198, 204, 211,242, 245, 
312, 336, 344, 357, 483, 523, 532, 560, 
561,562, 566, 567, 568, 583, 642, 644, 
648, 649, 652, 654, 655,657,658, 662, 
666, 697, 719, 760 

insulation blanket. See insulation, multilayer 
Integration Plan (for space shuttle), 669, 673- 

675, 678, 682, 685, 689, 701,707, 708 
interface control document, 526, 669, 671,674, 

678, 682-685, 687, 691,702, 704-706 
interplanetary trajectory, 60, 89, 534 
interstitial material, 276, 626 
IP (for space shuttle). See Integration Plan 
isolator, 77, 96, 122, 131,310--313, 451,483, 

532, 561,567, 568, 571,726, 767 
ITAS. See analysis codes 
ITO. See indium tin oxide 

joint resistance model, 603 
Jupiter, 11,13, 49, 50, 58, 60, 61,155, 158, 186, 

241 
environments of, 58-60 

Kapton, 80, 94, 95, 99, 110, 114, 125, 127, 128, 
140, 142, 144, 146, 148, 149, 151, 154- 
159, 161, 170-174, 176, 179, 180, 186, 
187, 190, 194, 196,201,223,237,242,279, 
313, 335,336, 349, 351,652, 658,765,770, 
785 

Lagrange points, 14 
launch/ascent, 32, 33, 91, 145, 173, 182 

environments of, 63--67 
launch site, 63, 161 
LDEF. See Long Duration Exposure Facility 
leak, 77, 85, 87, 94, 165, 167, 191,208, 312, 

351,359, 447 
LHP. See loop heat pipe 
Long Duration Exposure Facility, 146, 148, 

151, 155-158 
loop heat pipe, 209, 211,214, 502-522, 533, 

780-782, 786 
louvers, 78, 96, 100, 101,331-352, 365, 374, 

405, 535, 574, 719, 725, 744, 760, 772, 
774-776 

low Earth orbit, 7, 9, 18, 22, 40, 44, 87, 146, 
156, 158, 180, 182, 185, 186,208,557,770 

environments of, 21-32 

MAR. See middeck accommodations rack 
Mars, 11-13, 49, 50, 204, 306, 313, 353, 447, 

459, 465,467,725,760, 777, 780, 785,786 
environments of, 56-58 

Mars Pathfinder, 214, 406, 724, 760, 777 
pumped fluid loop on, 444--468 

material compatibility, 460, 500 
MEMS. See microelectromechanical systems 
Mercury, 13, 48-54, 474 

environments of, 50-52 
microelectromechanical systems, 772, 775- 

778, 786 
micrometeoroid, 140, 155, 161,170, 187-190, 

357,532 
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middeck accommodations rack (of space shut- 
tle), 707-708 

middeck environment (of space shuttle), 698 
MIL-HDBK-340A. See standards 
MIL-STD-1540. See standards 
MIL-STD- 1540B. See standards 
MIL-STD-24236. See standards 
MLI. See insulation, multilayer 
Molniya orbit, 3, 10, 47, 48 
monogroove heat pipe, 490--491 
moon, 11, 13, 14,22, 46, 48, 49,53-55, 87-89, 

353,375 
mounting, 77, 83, 89, 100, 101,105, 109, 116, 

118, 122, 124, 211,245, 247-349, 356, 
360, 363, 452, 478, 479, 552-556, 561, 
566-568, 626, 646, 649, 652, 656, 662, 
664, 666, 697, 716, 717, 720, 726, 729, 
731,732, 739, 744 

MPF. See Mars Pathfinder 
multilayer insulation. See insulation, multilayer 

navigation, 15-17, 61, 153,467, 655 
Neptune, 1, 3, 49, 50, 60, 61,379 

environments of, 58-60 
NEVADA. See analysis codes 
node, 38, 40, 114, 227, 344, 346, 444, 535-538, 

539-544, 545-552, 563, 566, 567, 568, 
576-584, 587, 588, 589, 590, 650, 661, 
686, 691-697, 749, 751 

optical solar reflector. See surface finishes 
optical system, 226, 481,639, 640 

analysis of, 644-651 
orbit, 15-48, 375, 376, 406, 481,501,512, 523, 

529, 532-537, 552, 553-558, 560-563, 
571,591,594, 595, 64 1,642, 648, 666, 
673-675, 678, 683, 685, 687, 688, 690, 
702, 704, 706, 711,715, 718, 722, 728, 
729, 737, 747, 751 

parameters 7, 11, 13, 36--45, 49, 346, 591 
types of, 7-14 

OSR (optical solar reflector). See surface fin- 
ishes 

packaging, 381,382, 397, 516, 528, 761,763, 
764, 766, 776, 782 

paint. See surface finishes 
pallet, 1, 3, 678, 727 
paraffin, 180, 211, 353, 357-359, 363-365, 

378, 400 
PCM. See phase-change material 
PDR. See Preliminary Design Review 
Peltier cooler. See thermoelectric cooler 
PFL. See pumped fluid loop 
phase-change material, 373, 405 85, 373-402, 

783, 533,784, 786 
pinwheel louver. See louvers 
planetary flyby, 48, 50 

platform, 1, 15, 91, 93, 95, 124, 286, 502, 591, 
592 

Pluto, 13, 48, 49, 50, 58, 60, 61, 92, 93 
environments of, 58-60 

POAM. See Polar Ozone and Aerosol Monitor 
Polar Ozone and Aerosol Monitor, 552-571 
precision temperature control, 639- 666 
prelaunch environment, 63, 581 
Preliminary Design Review, 529-531,574 
propulsion system, 3, 7, 73-75, 523, 530, 536, 

640, 710, 724, 729, 760, 777 
pump law, 423 
pumped fluid loop, 209, 211,214, 215, 220, 

355, 377, 405-472, 719, 777 
pumps, 214, 215,220, 407, 418-424, 443, 447, 

448,451,453,457,465,473,475,481,496, 
503,574, 708, 719, 752, 756, 760, 777, 786 

qualification test, 457,458, 530, 711,712, 714, 
717, 722, 723, 724, 728, 730, 731,734, 
737, 744, 746 

quartz mirror. See surface finishes 

radiation, 
effect on materials, 146, 150-151 
thermal, analysis of, 592-596 

radiation analysis, 592 
radiation shield, 114, 142 
radiator, 18, 22, 24, 25, 31, 34, 36, 55, 59, 71, 

72, 73, 75, 78, 79, 82, 84, 85, 86, 100, 101, 
105, 107, 109, 114, 141,142, 143, 145, 
152, 161,183, 197, 207-221, 284, 310, 
331,336, 338-344, 346, 347, 349, 351, 
352, 354-357, 363-366, 374-377, 380- 
388, 392, 400, 402, 405-407, 446-452, 
459, 465, 466, 475,478, 481-487, 495, 
501,507, 508, 519, 524, 528, 530, 533, 
537, 552, 556, 557, 560, 562, 566, 568, 
626, 648, 682-684, 702, 714, 715, 719, 
720, 725, 750, 755, 760-769, 772, 775, 
779, 780, 782, 784, 786 

radiator module (with heat switch), 363-365 
radioisotope heater unit, 92, 93, 241-245 
remote sensing, 15 
Request For Proposal, 526-528 
RFP. See Request For Proposal 
RHU. See radioisotope heater unit 
right ascension, 38-43 
room-temperature-vulcanized fillers, 275,283, 

284, 322 
RTV fillers. See room-temperature-vulcanized 

fillers 

Saturn, 11, 13, 49, 50, 87-89, 93, 158, 186 
environments of, 58--60 

SDR. See System Design Review 
seam, 165, 166, 167, 176, 180, 181, 191, 192, 

195, 196, 197, 396 
second-surface mirror. See surface finishes 
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semimajor axis, 13, 39, 40, 49 
set point, 105, 107, 109, 113, 115, 118, 126, 

128, 133, 134, 136, 137, 224-232, 240, 
242, 333, 351,354, 356, 358, 365,448, 
516, 517, 660-665,678, 719 

shape factor, 550 
silvered Teflon. See surface finishes 
SINAPS. See analysis codes 
SINDA. See analysis codes 
SOAP. See analysis codes 
solar absorber, 139 
solar array, 1-3, 22, 62, 64, 66, 71, 72, 81, 85, 

86-87, 88, 125, 129, 131, 313, 485, 534, 
557, 562, 566, 568, 729, 749 

solar entrapment (on space shuttle), 678, 679, 
697 

solid-rocket motor, 73, 76, 77, 161 
solid-state controller, 75 
SOW. See Statement of Work 
space shuttle, 3, 7, 66, 96, 101,131,146, 155, 

213-215, 667-708 
spacer, 87, 135, 161,162 
specific heat, 201, 214, 255,303,322, 379, 380, 

384, 392, 429, 432, 442, 449, 544, 567, 
575, 596, 655 

of materials, 803-813 
spin-stabilized spacecraft, 1 
spray cooling, 784-785 
SRR. See Systems Requirement Review 
SSPTA. See analysis codes 
standards, 531,592, 669, 686, 711,722, 731, 

737, 739, 740, 745 
MIL-HDBK-340A, 527, 709 
MIL-STD-1540, 572, 709, 710, 718,728,732 
MIL-STD-1540B, 709, 716, 732, 737, 744 
MIL-STD-24236, 527 

star sensor, 2, 81,474 
Statement of Work, 526-528 
structural analysis, 587 
sun day angle, 36, 44 
sunlight, 21, 22, 24, 25, 30, 40, 48, 83, 87, 91, 

139, 142, 144, 152, 155, 166, 170, 186, 
187, 245, 332, 341,346, 347, 367, 552, 
557, 571,642, 687 

sunshield, 333 
sun-synchronous orbit, 9, 10, 16, 43, 552, 553, 

555 
surface finishes, 3, 83, 92, 94, 96, 98, 99, 112, 

114, 115, 129, 131,139, 144, 152, 155, 
158, 165, 166, 167, 170, 207, 223,258, 
265, 266, 355, 382, 485,487, 530, 534, 
557, 561,648, 719, 727 

flexible optical solar reflector (FOSR), 768- 
770 

optical solar reflector (OSR), 85, 139, 140, 
141,143, 144, 146, 151,152, 154, 158, 
159, 207, 214, 336, 485,719, 768-770 

paint, 54, 71, 78, 80-82, 86, 87, 94, 98, 99, 
113, 120, 122, 140-148, 154, 156, 158, 

170, 207, 216, 242, 245, 336, 347, 348, 
357, 451,532, 550, 561,651,719, 768- 
772 

quartz mirror. See optical solar reflector 
second-surface mirror. See optical solar re- 

flector 
silvered Teflon, 98, 100, 105, 107, 109, 113, 

125, 127, 128, 144, 151,153, 157, 158, 
159, 170, 347, 557, 558, 560, 770 

table of surface properties, 144, 791--801 
TiNOX, 142, 144 
vapor-deposited aluminum (VDA), 142, 144, 

172 
white paint, 81, 86, 139-141, 148, 154, 158, 

207, 347, 348, 357, 768-772 
surveillance missions, 9, 10, 15, 17, 18 
System Design Review, 526 
System Requirements Review, 526 

TAS. See analysis codes 
TEC. See thermoelectric cooler 
technology projections, 523, 759--829 
technology readiness, 776 
testdata, 165,166,194,302, 

343,347,348,361,443, 
572,615,651,716,748, 

testing, 63,96,114,148,161 
215,216,227,245,254, 
355,359,366,446,448, 
478,480,485,487,489, 
500,503,523,528,530, 
536,570,572,644,662, 
761,767,771 

336,337,338, 
519,536,571, 
750,751,765 
,189,196,199, 
335,338,351, 
453,460,461, 
490,491,498, 
531,533,535, 
706,7O9-758, 

thermal balance test, 355,487, 501,531,533, 
534, 570-572, 574, 715,718,721,725-726 

thermal cycle, 156, 453 
thermal cycle test, 713,714, 717,730, 732, 733, 

736-740, 743 
thermal design, 1, 11, 14, 30, 34, 45, 46, 62, 63, 

64, 66, 139, 161,167, 187, 195, 223, 247, 
266, 284, 339, 340, 354, 355,425, 482, 
639, 640, 642, 666, 675, 679, 681,684, 
685, 686, 690, 691,715, 721,723, 724, 
728, 746, 747, 759, 760, 761,769 

examples, 71-137 
analysis, 523-598 

Thermal Desktop. See analysis codes 
thermal finish. See surface finishes 
thermal math model, 275, 281,284, 293, 525, 

533, 535-538, 544, 561-568, 570, 571, 
572, 574, 575, 590, 682, 686, 690-697, 748 

thermal modeling, 287, 537-552, 567, 592 
thermal vacuum test, 196, 359, 452, 457, 459, 

465, 467, 531, 570, 651, 709-717, 725- 
739, 743-751 

THERMICA. See analysis codes 
thermoelectric cooler, 405,473-487, 514, 719 
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thermostat, 75, 78, 100, 101,102, 105, 109, 
112, 113, 118, 126-129, 131-134, 136, 
137,223-231, 241,353, 516, 527, 530, 
533, 574, 639, 719, 720, 725, 744 

three-axis-stabilized spacecraft, 1, 3 
thruster, 1, 61, 66, 73-76, 142, 146, 224, 225, 

234, 235, 237, 310, 710, 729 
TiNOX. See surface finishes 
TMM. See thermal math model 
transfer orbit, 7, 11, 66, 73, 77 
TRASYS. See analysis codes 
TSS. See analysis codes 
twelve-hour orbit, 47, 66 

upper stage, 7, 8, 66, 479, 527, 533 
Uranus, 13, 49, 50, 60, 61 

environments of, 58-60 

validation, 523, 525, 526, 640, 711,721,725 
vapor-deposited aluminum. See surface finish- 

es 
variable conductance, 359, 516, 719, 720 
variable conductance heat pipe, 489, 492, 495, 

496, 502, 510, 533,719-720, 779 

variable radioisotope heater units (VRHU), 
241-245 

VCHP. See variable conductance heat pipe 
VDA (vapor-deposited aluminum). See surface 

finishes 
velocity control, 2 
vendors, 103, 169, 171-186, 189, 452, 453, 

475,476, 480, 486 
venting, 98, 152, 173, 182, 201,447, 450, 467, 

532 
Venus, 11-13, 49, 52, 53, 89, 91 

environments of, 52-53 
view factor, 24, 55, 339, 356, 485, 549-552, 

593, 654, 697, 714, 718, 749, 750 
VRHU. See variable radioisotope heater units 
wavelength, 20, 22, 24, 31, 32, 139, 146, 147, 

202, 593, 595, 596, 608, 634, 726, 753- 
755,768-770, 773,776 

white paint. See surface finishes 
wick, 489-515, 520, 778-780, 786 
working fluid, 406, 419, 432, 443, 447, 448, 

499, 451,453,454, 461,465,467, 490, 494, 
496-498, 500, 506-509, 511, 518, 720, 
777,778, 780 
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