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FOR Rs Jo FORD FROM L. S, NORMAN
) © SUBJECT: HOL CREB!IT ALTITUBES

e 4, FOLLOWING INFOSMATION IS FURNISHED REGARDING YOUR QUERY ON MOL

ORBIT FLEXIBILITY, PARTICULARLY CPERATIONS AT LOW PERICEE ALTITUDES,

ALSO, %E ASSUME THAT YOU ARE CCOMPLETELY FAMILIAR WITH THE OPERA-

® TIONAL LIMITS EXPRESSED IN FICGURE 3-1 OF THE SEPTEMSER 1566 SPAOR
¢40L), REFERENCE SHOULD ALSCG BE MADE TO %, SANPSON'S SBRIEFING OF 16
KOY 1957 OW FILE 1N YOUR OFFICE COVERING BASELINE AND NOMINAL ORBIT

€ SELECTION, RANGE OF ORBIT CHANGES AT L-8 DAYS, AND ORBIT SUSTENARCE

" CONCEPTS, , _-_
‘, 2, OPERATIONS AT LO¥ PERICEE, BUT WITHIN SP/DR LIMITS, FOR MANNED | -
o AND UNMANNED FLIGHTS, ARE CONSTRAINED OKLY BY THE MOUNT OF VELOCITY.

FOR ORBIT SUSTENAMCE BHICH 1S AVAILABLE USING THE AYTTITUDE CONTROL
. AMD TRANSLATION SYSTEM, PRESENT PROGPELLANT SUDGET PROVIDES A TOTAL
{KCRENMENT OF VELOCITY INCREASE OF %22 FPS WHICH PERMITS MA|NTENANCE
- OF THE BASELINE 88-187 ORBIT AND A WUMBER OF OTHER ORBITS OF INTEREST .
WITH A NMODERATE AMCUNT OF PCRIGEE DRIFY, A CONSTRAINT 18 THAT OF THE

| eact 275 eRs— »

P NEED FOR TRACKING THE VEHICLE AND UPDATING THD EPHEMERIS AFTER AN
ORBIT ADJUST IS MADE SO THAT THE REQUIRED IN-TRACK NAVIGATIONAL

_, ACCURACY T2 SF ACHIEVED, OPERATIONS PLANS ALLOW FOR THREE TRACKING

o STATION ©CTACTS BETGLEEL £3 ORBIT ADJUST AND PAYLOAD OPERATIONS,
THIS INTER . CAN BE REOUCED 8Y USE OF THE CREW TO REFINT POINTING
ACCURACIES TH20UGH USE OF THE ATS'S, AND 8Y TELEMETRY, HOUTVER, THE

o PREFERRED CLICEPT 1S TO ADJUST THE ORBIT 10 WORE THAN OITE FER DAY,
AT SUBCYCLE 12 OR 13, THE CURRENT FLIGHT =<3ICLE TIME LINC 1S BASED
OM AN CRBIT ADJUST EVERY 3 DAYS, FOR COV7i 7, 30N PURPOSES U MAVE RUN

o A PROFILE OF ORBIT SUSTEMAMCE PR D2Y VE™'3 PERIGEE ALTITUDE AS

—~ FOLLOWS: BONES = 15 FPS/DAY, T5id = 1942 73/DAY, TENM = 27.8 FPS/DAY,

65N - 86,5 FPS/DAY, 60N = 113.8 FPS/DAY, THIS PROFILE ASSUMES A

& 2_2URN ORBIT ADJUST TO RESTORE THE ORIGINAL GRBIT, {NCLUDING PER!GEE |
LOCATION, ON A SELECTED REV EACH DAY, IT 1S ALSO BASED UPON CALCU~__~"~
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LATED DRAG CHARACTER!ST!CS AND A PARTICULAR ATHOSPHERE /SCLAR

ACTIVITY MODEL, THUS ARE TYPICAL RATHER THAN ASSOLUTE VALUES, IN DE-
VELOPI NG THESE F | GURES WE ASSUNED THAT AVERACE @ WOULD BE HELD AT

' 46-2/15 FOR TARGET COVERAGE PURPOSES HENCE THE INITIAL APOGEE ¥AS N~
CREASED FOR EACH CASE AS PERIGEE DECREASED. T SHOULO BE NOTED THAT
PERIGEE ALTHTUDES BELOW TONM ARE CUTSIDE OF SP/DR LIN(TS, ‘

PACGE 3-1@22m
3. FOR PLANNING PURPOSES ONE CAN USE THE RELATIONSHIP THAT AN ORSIT
ADJUST OF ONE FPS AT APOCEE CHANGES PERIGEE ALTITUDE BY 6,56 MILES
AND VICE VERSA, THUS, IF THE GPERATIONAL SITUATION PERMITS RELAYATION
_ OF THE ORGIT NAVIGATION REQUIRENTNT, IT 15 QUITE FEASIBLE 10 REDUCE
THE PER}&EE ALTITUDE FOR A FE® ORBITS AMD THEN RESTORE T 10 THE
NORMA. ALTITUJE, FOR SOME CASES THIS METHOD SAVES FUEL.
5, THE SP/OR LINIT ON MAXINUM ALTITUDE OF APOGEE IS BASED ON THE
ABILITY OF THE CEMINY B TO REENTER FROM ANY PLACE ON THE ORBIT. IF
REENTRY N DAYLIGHT ONLY RATHER THAN AT ANY TIME (S ASSUNED, THEN
REENTRY WILL BE INITTATED KEAR PERIGEE, URDER CONDITIONS ACOEPTABLE
70 THE GEMINI B, FOR ALL PLANNED OR CONTINCENCY CASES, PRELIMINARY
STUDIES INDICATE THAT, IN SUCH A CASE, THE APOGEE LIMIT CAN BE
RATSED T0 335 MILES OR EVEN HICER, =
5. AS FAR AS PERIGEE ALTITUDES BELOH THE SP/0R LIMIT OF ToMY IS CONe
CERHED, CURRENT DATA INDICATES THAT CONTINUED CPERATION SIENIFi
CANTLY BELOW SUCH LIMITS IN THE ORBITAL COKFIGURATION 15 ROT ACMIEV-
ABLE WITHOUT MISSION DECRADATION, FOR SONE CASES MISSION TERMIKATION
1S REQUIRED AND FOR OTHERS THERE IS LOSS OF RECOVERY CAPASILITY,
IN ORDER TO DETERWINE THE ACTUAL OPERATIONAL CAPABILITIES OF THE
SYSTEM, STUDIES CF SPECIFIC SITUATIONS AND RECOVERY STRATEGIES OF

race s mé‘rn—a—sx_

INTEREST SHOULD B7 PERFORMED TO DEVELOP THE CONSTRAINTS N DETAIL,
EXAMPLES OF THE TY7ZS GF QUESTIONS MHICH WE SHOULD EXPLORE ARE:

CA) HOY MANY LG REVS WOULD BE FLOUN? (B) IS PAYLOAD CPERATION RE-
QUIRED DURING OR AFTER SUCH LOW ORBITS? (C) 1S MISSION TERMINATION -
DURING THE MISSION REV GR AT THE NEXT CPPORTUNITY AN ACCEPTABLE AS~
SUMPTION? (D) CAN THE PERIGZE BE RAISED FOR SEVERAL REVS BEFORE DE-
CREIT TO ALLOW EQUIPMENT COOLDOWN? :
6. AERODYNANIC HEATING DAYA CURRENTLY AVAILABLE 1S S2SED ON MG DON-
NELL STUGIES OF GEMINI IN A MINDMUM LIFETISE (11 REV) CRSIT, THIS
INITIAL ORBIT WAS 82 BY 85 M¢, AND THE 117TH REV. PENETRATED 428,249
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FT. IN THIS CASE, THE MEATING wAS SUFFICIENT AFTER 11 REVS T0 PERMA-
NENTLY DAMASE THE GEMiN} DROGUE AKD PILOT CHUTES ARD RAISE CASIN AR
AND HUMEROUS PYROS TO TEMPERATURE LIMITS WHICH MADE INITIATING A
REENTRY UNSAFE, AFTER COOL DO%N, HOYEVER, REENTRY CQULD BE ACCON-
PLISHED BUT LESS RELIABLY=--DUE TO LOSS OF DROGUE AWD PILOT CHUTES,

THE VEHICLE IS FULLY CONTROLLABLE N ATTTUDE FLYING EVVHER GEMINI
FORWARD OR CEMIMI AFT AT LOY APOGEES, HOWEVER, THE GEMINI AFT CONFIB-
URATION 1S AERODYMAMICALLY UNSTABLE AND WOULD PROBABLY REQUIRE MORE
FREQUENT ATTITUDE CORRECTION THAN THE NORE STABLE GEMINI FOR®ARD CON-
DITION. IF ATTITUDE CORRECTION WERE NECESSARY DURING A PROTO SEQUENCE,

© © 0 O o
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SOUF PHOTO DECRAIATIOH HIGHT OCCUR, ITH EYTHER THE GENINE AFT OR
© GEMINI FORUARD, THE LABORATORY RADIATCR ¥CULD SUFFER AZRODYNAMIT
HEATING, A0 EFLCY 73 MILES LSS OF LABORATORY THERMAL CONTROL IS
© LIKELY. ©ITH CERIND AFT, THE GEMING NEATING PROSLEM WHULD NOT BE
b PRESENT, BUT THE END CAP OVER THE PRIKARY MIRRCR DOULD EXPERIEWCE -
O A CONSIDERABLE TEWPERATURE RISE. THE EFFECTS OF THIS COMDITION HAVE
NOT STEN ANSLYZED, | | 4 -
' 7, THE FOLLORING IS AN EXAYPLE OF AN GPERATIONS SEQUENCE BHICH COULD
0 BT CONSIDERED. AN INITIAL CRBIT WIVH AN 88 MILE PERIGEE AND APOGEE
I THE 170 TO 277 MILE RANGE IS ESTASLISHEO. PERIGEE 1S LOXERED OM
) COMMAND TG AN AGREED-UPON MfNIKUM VALUE FOR 2 REVS, FLYING GEMINI
£ FORUARG, THEK IS RAISED BACK 70 ATOUT 82 MILES FOR MORE THAM 0N REV,
THE CREW TRAKSFERS ALL PRODUCTS INTO THE GESfINI B AND REENTERS AT THE
NEXT PLANNED RECOVERY AREA, IF THE MIBIEUM PERICEE S BELTY 72 |
) MILES, AlD CEPENDING ON THE ACTUAL PERISEE ALTITUDE, IT MIGHT 5 KE-
CESSARY TO TRAUSFER THE CREW TO THE GEMINI NURING THE LOW ORBITS AND -~
DEPRESSURIZE THE LABORATORY, DUZ TO LASORATORY MEATING, 1T SHCULD .
O BE KOTED THAT, SHOULD PRODUCT BT PRESSHT IN TJE SEMINI B DURING THE
LOY ORBITS DECRADATION WOULD RESULT DUT TO CEMINE HEATING,
8. IN CASE CF THE UMMANNED VEHICLE, THE SP/0R LIEIT 1S 7BMM AND THE

2 o ©

pact ¢ [ 1022 -eere5— | L
1678 FUEL DUDCET PERMITS A MISSION OF OVER 33 DAYS AT THAT ALTITHDE, -
“HILE SIORT PERIODS BELOY 70NY APPEIR FEASIBLE, PAYLOAD OPERATIONS  ~ +
) CiX BE EXPECTED TO BE CEGRADED BY NAVIGATIONAL UNCERTAINTIES, PAR=_ - ™0 ~ ¢
,._ TIZULATLY AS RELATED 70 THE SMALL FIELG OF VIEW, AND THE LACK OF A Lo

239 10 REFINE POINTING ACCURACIES, _ . T
5, THE NUMBER OF ALTERNATE SEQUENCES 1S CREAT, AMND EACH HAS AN 1LPACT
o UPON CPERATION, PLEASE ADVISE IF YOU REQUIRE FURTHER fHF ORMAT! ONy
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