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TECHNICAL MEMORANDUM 

ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STS-7) LAUNCH 

I. INTRODUCTION 

This report presents an evaluation of the atmospheric environmental data taken 
during the launch of the Space ShuttleISTS-7 vehicle. This Space Shuttle vehicle was 
launched from Pad 39A at Kennedy Space Center (KSC), Florida, on a bearing of 90 
deg east of north at  1133 UT (0753 EDT) on June 18, 1983. 

This report presents a summary of the atmospheric eiivironment at launch time 
(L+O) of the STS-7, together with the sequence of prelaunch Jimsphere measured 
winds aloft profiles from L-14 h r  through liftoff. Tho general weather situation for 
the launch and flight area is described, and surfcce and upper level wind1 
thermodynamic observations near launch time are given. Surface and upper level wind/ 
thermodynamic parameter estimates are also presented for the -rcoustic/SRB descent1 
impact analyses. 

Previous MSFC-related launch vehicle atn~ospheric environmental conditions have 
been published as  Appendix A of individual MSFC Saturn Flight Evaluation Working 
Group reports [ I ] .  Office memorandums have been issued for previous flights giving 
launch pad wind information. A report has also been published [2] which summarizes 
most launch atmospheric conditions observed for the past 155 MSFCIABMA-related 
vehiclo launches through SA-208 (Skylab 4 ) .  Reports summarizing ASTP, STS-1, 
STS-2, STS-3, STS-4, STS-5, and STS-6 launch conditions are p~esented in 
References 3, 4, 5, 6, 7, 8, and 9, respectively. 

11. SOURCES OF DATA 

Atmospheric observational data used in this report were raken from s jrnoptic 
maps made by the National Weather Service, plus all available surface observations 
and measurements from around the launch area. Upper air observations were taken 
from balloon-released instruments sent aloft from Cape Canaveral Air  Force Station 
(CCAFS). High-altitutde winds and thermodynamic data were maasured by the 
Super-Loki rocketsondes launched from the CCAFS. Table 1 presents a listing of 
systems used to obtain the upper level wind profiles used in compiling the final 
ascent meteorological data tape. The L-0 Rawinsonde and Super-Loki rocket data were 
used in the ripper level atmospheric regions for the co~struction of the final Acoustic/ 
SRB descent meteorological data tape. Data cutoff altitudes are also given in Table 1. 

111. GENERAL SYNOPTIC SITUATION AT LAUNCH TIME 

A narrow ridge of high pressure, located along the Atlantic coast, and extend- 
ing into the Gulf of Mexico, was an atmospheric influence over the Florida peninsula 
during the early morning launch. Along the peninsula, surface winds were northerly 
to north-northeasterly, ranging in magnitude from 0 to 10 ft Isec. Two levels of 6/10 
total cloud cover was present, along wi:h moderate humidity and warm temperatures 



(upper 70's) prevailing throughout the early morning countdown period. Figure 1 
gives the surface weather map 27 min after launch, Figure 2 presents the wind flow 
aloft at the 500 mb level. Westerly to north-westerly winds dominated the flow aloft 
over the KSC Florida area. 

Cloudiness was mainly prevalent over the KSC launch complex and adjacent ocean 
areas as shown in Figure 3. Figure 3 presents the GOES-5 visible picture taken 3 rnin 
prior to launch. (1130 UT). Broken skys consisting of 4/10 cumulus clouds at 2600 ft  
and 2/10 stratocumulus at 5000 ft were present during launch. Figure 4 shows an up-- 
close visible shot of the Florida peninsula as recorded by GOES-5, taken at 1130 UT. 

IV. SURFACE OBSERVATIONS AT LAUNCH TIME 

Surface observations at launch time for selected KSC locations are given in Table 
2. Included are pad 39A, Shuttle runway, and CCAFS balloon release station obser- 
vations. Neither precipitation nor lightning was observed at launch time. 

Table 3 presents Pad 39A wind data along with other standard hourly meteoro- 
logical measurements and sky observations for the 6-hr period prior to launch of 
STS-7. Values for wind speed and direction are given for the 84 m (275 ft) FSS 
reference level find 18 m (60 ft)  pad lig~lt  pole level. 

V.  UPPER AIR MEASUREMENTS DURING LAUNCH 

The FPS-16 Jimsphere (1150 UT), MSS Rawinsonde (1137 UT) , Super-Loki rocket- 
sonde (1340 UT), and Super-Loki Robin (1235 UT) systems were used to measure the 
upper level wind and thermodynamic parameters for STS-7 launch. At altitudes above 

t the rocket-measured data, the Global Reference Atmosphere (GRA) [ 101 parameters 
for June KSC conditions were used. A tabulation of the STS-7 Tina1 meteorological 
data for ascent is presented in Table 4 which lists the wind and thermodynamic 

I parameters versus altitude. A brief summary of parameters is given in the following 
paragraphs. 

A .  Wi,ld Speed 

I At launch time, wind speeds were 5.9 ft/s:ac (3.5 kn) at 60 ft  and increased to 
a maximum of 76 ft Isec (45 kn) blowing from 278 deg. This maximum occurred at an 
altitude of 45,900 ft (13,990 m ) .  The winds decreased above this level and then be- 
came stronger again at much higher levels, as shown in Figure 5. The overall maxi- 
mim measured speed was 241 ftlsec (143 kn) at 203,000 ft (61,874 m )  altitude. 

B .  Wind Direction 

At launch time, the 60-ft wind direction was from the north-northeast (10 deg) 
and shifted through the north to a westerly comp~nent above 15,000 ft (4572 m )  . The 
winds then shifted into the summer-easterly regime above 60,000 ft (18,288 m ) .  Figure 
5 shows the complete wind direction verses altitude profile. A s  shown in Figure 5, 
wind directions became quite variable at altitl~des with low wind speeds. 



C . Prelaunch /Launch Wind Profiles 

Prelaunch/launch wind profiles presented in Figures 6 through 9 were measured 
by the Jimsphere FPS-16 system. Data are shown for five measurement periods begin- 
ning at L-14 h r  and extending through L+O, 

The wind speed and direction profiles for the 14-hr period prior to and in- 
cluding L+O are shown in Figures 6 and 7.  The in-plane (right crosswind) and out- 
of-plane (left crosswind) profiles are given on Figures 8 and 9. The wind speeds and 
component speeds were not significantly different from the June mean values in the 
30,000 to 40,000 ft layer during the period for which data are shown. 

D. Thermodynamic Data 

T!ie thermodynamic data taken at STS- 7 launch time, consisting of atmospheric 
temperature, dew-point temperature, pressure, and density have been compiled as  the 
STS-7 ascent meteorological data and are presented in Table 4. The associated thermo- 
dynamic data taken in support of thz acoustic and SRB descent have also been as- 
sembled as the STS-7 AcousticISRB descent meteorological data and are presented in 
Table 5. The vertical structure of temperature for the STS-7 ascent and for the SRB 
descent is shown graphically versus altitude in Figure 10. 

The atmospheric thermodynamic parameters of temperature, pressure, and 
density, measured during STS-7 launch below 228,000 ft (69,494 m )  were all within 5 
percent of their respective PRA-63 [ I l l  annual values. All these parameters stayed 
within 18 percent of their respective PRA-63 values, at ~.ll levels. 

E. SRB Upper Air and Surface Measurements 

A s  has been mentioned in earlier paragraphs, an AcousticISRB descent meteoro- 
logical data tape has also been constructed which consists of data taken from the MSS- 
Rawinsonde system (1137 UT) and Super Loki Rocketsonde data measured from the 
CCAFS. Since the U .S .  Naval Ship Vandenberg or  Redstone were not supporting this 
launch, the surface measurements taken from the ship (measuring acoustics) stationed 
in the Atlantjc approximately 40 miles downrange were used. The GRA model data 
were used at altitude levels above the measured rocketsonde data. The tabular values 
for the AcousticISRB descent meteorological tape are presented in Table 5, with wind 
speed and direction profiles presented in Figure 11. Figure 10 gives the vertical 
temperature profile. 

VI .  ATMOSPHERIC SUMMARY CONDITIONS FOR STS LAUNCHES 

Given in Table 6 are selected atmospheric L+O launch conditions for all the Space 
Shuttle launches. 
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y-, a' 

r t  

\* ' 
500 Millibar Heignt 
Contours at 2200 UT 
June 18, 1983. 
Continuous Linea Indicate Helght Contours In 
Feet Above Sea Level, Dashed Lines are Isotherms 
In Degrees Centigrade. Arrows Show Wind Direction 
and Speed at the 500 ML Level. 

Figure 2. 509 mb map 27 m h  after launch of ST5-7. 





ORlGINAt PA= 19 
OF POOR QL34LTTY 



WlND SPEED FTISEC. WlND DIRECTION (Ma) 
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Figure 5 .  Scalar wind speed and direction at launch time of STS-7. 
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TEMPERATURE (DL3 CI TEMPERATURE IDEO CI 

T - Tempcraturc 

T. - Dew ooint  tenmerature 

Figure 10. STS-7 temperature profiles versus altitude for 
launch (left) and Acoustic/SRB descent (right). 
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Figure 11. STS-7 scalar wind speed and direction for Acoustic/SRB descent. 

42 



REFERENCES 
ORIGINAL PAGE is 
OF POOR QUALITY 

Saturn Flight Evaluation Working Group: Satum Launch Vehicle Flight Evalu- 
ation Report - Appendix A - Almobphere (A separate report is prepared for 
each Saturn vehicle launch operation). George 6. Marsh911 Space Flight Center, 
Alabama. 

Johnson, D. L. : Summary of Atmospheric Data Observations for 155 Plights of 
MSFC IABMA Related Aerospace Vehicles. NASA TM X-64796, December 5, 1973. 

Johnson, D. L. : Atmospheric Environment for ASTP (SA-210) Launch. NASA 
TM X-64990. February 1976. 

Johnson, D. L., Jasper, G .  , arid Brown, S. C.  : Atmospheric Environment for 
Space Shuttlc (STS-1) Launch. NASA TM 82436, July 1981. 

Johnson, D. L. and Brown, S. C.  : Atmospheric Environment for Space Shuttle 
(STS-2) Launch. NASA TM 82463, December 1981. 

Johnson, D. L . ,  Brown, S. C., and Batts, G.  W. :  Atmospheric Environment 
for Space Shuttle (STS-3) Launch. NASA TM 82480, April 1982. 

Johnson, D. L., Hill, C. K., and Batts, G .  W.:  Atmospheric Environment for 
Space Shuttle (STS-4) Launch. NASA TM 82498, July 1982. 

Johnson, D. L. , Hill, C . K .  , and Batts, G. W. : Atmospheric Environment for 
Space Shuttle (STS-5) Launch. NASA TM 82515, March 1983. 

Johnson, D. L., Hill, C. K . ,  and Batts, G .  W . :  Atmospheric Environment for 
Space Shuttle (STS-6) Launch. NASA TM 82529, May 1983. 

Justus, C .  G . ,  et al.: The NASAIMSFC Global Reference Atmosphere Model - 
Mod 3 (with Spherical Harmonic Wind Model). NASA CR-3256, March 1980. 

Smith, 0. E. and Weidner, D. K .  : A Reference Atmosphere for Patrick AFB, 
Florida, Annual (1963 Revision). NASA TM X-53139, September 23, 1964. 



ORldlNAL PAGE tb 
APPROVAL OF POOR QUALITY 

ATMOSPHERIC ENVIRONMENT FOR SPACE SHUTTLE (STS-7) LAUNCH ,$, 

I- 
? 
2 

By D. L. Johnson, C. K.  Hill, and G. W. Batts 
;% 

The information in this report has been reviewed for technical content. Review 
of any information concerning Department of Defense or nuclear energy activities or 
programs has been made by the MSFC Security Classification Officer. This report, in 
i ts  entirety, has been determined to be unclassified. 

Chief, Atmospheric Effects Branch 

> /:../ ,. , -&<- ,, LL 2'- &/IS-.- -- 
W. W. Vaughan ,' 
Chief , ~tmospheric ~ c i e ~ e s  Division 

G. F .  McDonough 
Director, Systems Dynamics Laboratory 

r) U.S. GOVERNMENT PRINTING OFFICE 1983-646468/36 


	0001A02.TIF
	0001A03.TIF
	0001A04.TIF
	0001A05.TIF
	0001A06.TIF
	0001A07.TIF
	0001A08.TIF
	0001A09.TIF
	0001A10.TIF
	0001A11.TIF
	0001A12.TIF
	0001A13.TIF
	0001A14.TIF
	0001B01.TIF
	0001B02.TIF
	0001B03.TIF
	0001B04.TIF
	0001B05.TIF
	0001B06.TIF
	0001B07.TIF
	0001B08.TIF
	0001B09.TIF
	0001B10.TIF
	0001B11.TIF
	0001B12.TIF
	0001B13.TIF
	0001B14.TIF
	0001C01.TIF
	0001C02.TIF
	0001C03.TIF
	0001C04.TIF
	0001C05.TIF
	0001C06.TIF
	0001C07.TIF
	0001C08.TIF
	0001C09.TIF
	0001C10.TIF
	0001C11.JPG
	0001C12.JPG
	0001C13.JPG
	0001C14.JPG
	0001D01.TIF
	0001D02.TIF
	0001D03.TIF
	0001D04.TIF
	0001D05.TIF
	0001D06.TIF
	0001D07.TIF
	0001D08.TIF
	0001D09.TIF



