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DATA REDUCTIOK (Cont'd)

where d is thickness of the skin, o demsity of the skin, Cp - specific heat
of the skin, and AT - measured temperature gradient corrected for losses.

The aerodymamic heating rates on the cylindrical protuberances vere
obtained from & similar equation:

Q= 2R} . d.o . Cp AT
ot
R]. + R2

where 2 Ry
Ry + Rz 1is a eurvature correction factor introduced to account fer

increased area of the exposed convex surface. The lateral conduction effecte
were corrected in the same mamner as for the base plate surface. The semi-
cone and vedge-afterbody models vere equipped with plug-typ: calerimeters.
The heating rates were calculated from equation:

q=4d .(O' CP o LT

.

Where d ,, and Cp are the length, dznsity,'wd specific heat of the cale~
rimeter and . T/~ t the measured temperature rise rate.

RESULTS AND DISCUSSION

Method of Preseniation:

Heat transfer rates to the base plate in the vicimity of the pro-
tuberances are given in Figures 7 through 15. To indicate the protuberance
effects the data are presented in the form of ratios of local disturbed to
undisturbed (protuberance-free) heat trensfer rates. The flat plate un-
disturbed heat transfer rates are given in Table III. The heat transfer
rates on the protuberance models are given in Figures 1€ and 17.

Undisturbed Flat Plate

L §

The undisturbed flat plete heat transfer rates were averaged for
three or more runs end are presemted in Table III. Thke data were takem
along the centerline and along lines parallel to amd 0.75 and 1.5 inches
avay from the centerline. The agreement among the cerresponding values
on these three lines is considered satisfactory. A merv pronounced devi-

form
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TARLE I

TEST SECTION FLOW PROPERTIES

CALCULATED MEASURED
Mach mumber 6.3 645
Veloaity, ft/sec 8450

Reynolds mmber, £t~ 3.35 x 105

Specific heat ratio 1.37 1.33
Total temperature, ‘R “Lho L350
Static temperature, ‘R 640

Static pressure, psia 0.105
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TABLE II

COMPOSITION AND FROPERTIES CF Hy « AIR COMBUBTION PRODUCTS

{ AT STOICHIOMETRIC MIXTURE RATIO

MOLECULAR

38 8 & & &

t

(=}

Chamber _ressure, psia
Total tewperature, °R

Total amthalpy, BTU/1DL
Molecular weight

MOLE PERCENT

33.65

5.8
0.7
0.8

0.298
0.216

0.033
0.0225
0.0000

465

1558
2k, k2
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