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AN APPROXIMATE SOLUTION FOR VARYING
SPECIFIC HEAT PARALLEL STREAM MIXING

Cui Jiya

(Dept. of Jet Propulsion, Beijing Univ. of Aeronautics & Astronautics, Beijing, 100083)
b

Abstract: The author has already put forward an improved analytical solution for
varying specific heat parallel stream mixing, which’is more rational, simpler, quicker
and hence more advanced. And it is understood that fixed specific heat solution gives big
errors. This paper is aimed at searching for some simplified approximate solutions be-
tween the former two. It is clear now that the method using only specific heat rations kr.
for cold, hot and mixed streams static temperatures gives nearest to accurate results, so
could be adopted for reference and applications. Illustrative examples include mixing of
unequal and equal total pressures, with the drop of total pressure after mixing in the lat-
ter case primarily analyzed. b
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Table 1 Unequal total pressure mixing
——— Improve Three‘kr ' Three kr+ Single &7 Const. sp. ht.
solution solution solution solution solution
ks, 1.2859 |— — -
kr, 1.2869  |1.2869(4.25X107%)  |kre =1.2850 kre =1.2949 e
€r, |0.1431 |0.1435(2.77X107%)  |er; =0.1425 ers =0.1434 0.2
My |0.5 0.5 0.5 0.5 0.5
Fu/G | 0.00247 [0.00247(5.32X107%) |0.00247(7.17X107*) [0.00246(—2. 60X 1073){0. 00238(—3.55%)
k. 1.3888 |— — —
kr. 1.3893  |1.3893(1.01X107¢)  |krr=1.3884 ° krr =1.2949 } .
er, 0.1945 .[0.1946(8.89Xx1074) |err =0.1942 er: =0.1474 0.2
M. 0.3295 |0.3296(3.64X107%)  [0.3292(—8. 27X 10~%) |0.3431(4. 14%) 0. 3555¢7. 91%)
F./G | 0.000404 |0.000404(—2.78X10~*) |0.000404(1. 07X 10~3) |0.000403(3.19X10~%) |0.000377(—6.69%)
L 1.2960 [— e — 1 i
kro | 1.2971 |1.2971(2.89X107%)  |kr; =1.2949 kr» =1.2949 )
er, | 0.1481 |0.1485(2.90%x10~%) [er; =0.1474 er: =0.1474 0.2
Mo [0.4914 [0.4911(—5.82X107%) [0.4911¢—6.29X10~%) |0.4934(4.10X10~%)  |0. 4968(1.10%)
Fe/G | 0.00287 |0.00287(6.54X1076) |0.00288(7.67X1074) [0.00287(—2. 60X 1072){0. 00276(—3.99%)
Ta,K |1305.8 [1305.8 1305. 8 1305. 8 1305. 8
Pm-Pa [ 541044 |541298(4.68X107%)  [541301(4.75X107%)  |541256(3.90X10~*)  |541007(—6.96X1075)

Note: Unit for all F/G is m?/(kg/s) ,same in following table. ‘

Table 2 Equal total pressure mixing

— Improve Three &y Three kr+ Single &1 Const. sp. ht.
solution solution solution solution solution
ky 1.2860 |[— — — _
ky, 1.2870 |1.2871(4.27Xx107%)  |kry =1.2850 krr =1.2949 o
er, 0.1431  |0.1435(2.77X107%)  |ery =0.1425 err =0.1475 0.2
M. 0.5 0.5 0.5 0.5 0.5
Fuo/G | 0.00248 |0.00248(5.30X107%) |0.00248(7.26X107%) |0.00247(—2.57X1073) 0. 00239(—3.54%)
k. 1.3881 |— ' — i -
Br. | 1.3892 [1.3892(2.73Xx107¢)  |kr® =1.3871 krr =1.2949 it
er, 0.1942 |0.1946(1.94x10~%)  |ers =0.1935 er: =0.1475 0.2
M: | 0.4824 |0.4824(6.92X107%)  [0.4824(—2.58X107%) |0.5000(3.66%) 0. 5000(3. 66 %)
Fc/G | 0.000278 {0.000278(5. 24X 107%) |0.000278(7. 19X 10~*) [0. 000279(4. 22X 107%) |0.000270(—2.89%)
b 1.2961 |- — - . '
kr. ]1.2973 |[1.2973(5.67X107¢)  |kr: =1.2949 kpe =1.2949 } w4
€r, | 0.1482 |0.1487(3.22X1073)  |0.1475 ey =0.1475 0.2
Mn [ 0.5168 |0.5167(—8.31X107°) [0.5168(8.69X1075)  [0.5188(3.89X1073)  |0.5194¢0.52%)
'w/G | 0.00276 |0.00276(5.30X1075) |0.00276(7. 26X 10~%) |0. 00275 —1. 89X 10-3) 0. 00266(—3. 48%)
Ta K |1305.3 |1305.3 1305. 3 1305. 3 1305. 3
PanPa | 543888 [543915(5.04X1075)  |543919(5.71X107%)  |543891(6.64X1078)  |543594(—5.39X10~*)
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