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Calculation method for matching enthalpy parameter of three wheel
bootstrap high pressure water- separated system

ZHANG Xing juan, LI Feng,”Y ANG Chun xin

( School of Aeronautic Sciénce and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing\100191, China)

Abstract: A calculation model for matching the enthalpy patameters of three wheel
bootstrap cooling system was introduced according to the shorteomings of traditional method
for matching thermal parameters:~T he model-could simplify the wet cooling point matching
process.\ And the thermal parameters of each system s status point was calculated by the
model. The results show that, with theuse of enthalpy instead of temperature as the state
parameter for system matching, -it s viable to simplify the calculation process. An optimal
water equivalent ratio i’ found by system performance analysis; as the threewheel power ra-

tio increases, the compressor pressure ratio and turbine expansion ratio decrease.
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h71=he (11) 3
2.2 Table 3 Calculation results of the system
i B (kJ* kg") di(g* kg™") p/kPa 1/C
hit = he+ % (12) 1 276.20 19 350 220
B Ve 2 246.75 19 340 191.7
17 3 321.23 19 485  263.3
hiz= hn (13) 4 96. 83 19 475 47.4
e (di = dw)r (14) 5 43. 56 5.2 465  28.5
et 6 30. 56 2.2 455 23.3
P (di - ;dm ), o (15) 7 30. 56 2.2 451 24.9
8 83. 83 3.0 441 75.6
i ;T : g 9 - 3.79 1.9 111 -8.0
;di(i= 1,10, 11~ 15) 1, 10, 11~ 15 10 9. 22 3 101 1.7
11 89. 20 19 101 40.1
3 12 58. 30 30.9 101 10.4
13 230191 30.9 100 176. 4
AM 197 7 ’ 14 253.56 30.9 99 198. 2
1, H . Ma , 15 263.67 30.9 101 207.9
2 3, 3, 3 5
e
1 )
Table I State point parameters of system | PN T
o m 0 o1 /kPa 350 | mwgmrnsg |
Ma 0.19 t1o/ C <7 v
G/ o) id | ds(ee ke <3 EEET L
ae 40 nlC 220 3
di/(g* ke ) 19.0 Fig. 3 Calculation flowchart of the enthalpy method

2
Table 2 Performance parameters for the components
T, 1.43 SN 0. 85
T 1.04 ¢ 1.3
n 0.75 Th.ca 0.27
. 0.75 Thohx 0. 65
i 0.25 B 0. 15
A 3.98 Ty b 0. 80
: phx ; shx ;
ads ; hui ;1
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