55 34 % 5 6 1] fin = zh 14 Vol. 34 No. 6
2019 4F 6 H Journal of Aerospace Power Jun. 2019

T EHS.1000-8055(2019)06-1334-10 doi: 10. 13224 /j. cnki. jasp. 2019. 06. 016

T B SUBE RO Bk i S O i R PR SE IR A0
HEMR

BN, KRR, BRE, B
(L. MRS AR R BRIRS 3 )24 B TLR B M s I R E G50 % . M A 210016
2. PR TREFRE BEIRG 8 ) TR S0, Rast 211167)

i B SR ABUEDTSY 1 A SUR R b b S U e ol Y T A 4 AR . S Y ok b
RO 5~40 Hz, JHi & B (Re) 2 5000~ 15000, Bk vh 5 25 FE (R) 2 0. 2~0. 8, S ¥ oh i A1 B L CH/dD A
2~ 105 AHX T 52 3600 2 B T3 00 S 800 A T 96 52, B 5 Hz<< f<<200 Hiz; 5 000X Re<{20000,0. 2<<{R<C
L0, WRFEESRRW 5 T0A AR IK b S 7 AR LL 77 S U A K e S5 378 BB A8 96 2 XG0 0 48 2 7 B 5 R O 1Y) 55 9
IRBUR LA 890 ~ 19 06 W4 R s B AU B9 4 7 - 7 365 T 1 10 Ak JES 58 A4 2550 o T 4 v Jk e L BIE B % ) 55 0
L T SR T I A B Y B BB A TR R — S AR S IR N . RS S B N AR SE B A XL Y
k2%, 40 f=80 Hz, R=0. 8, X 32 B 2 [a] iy i o 55 3 w5+ I/ d = 4 R ARORS 0 ) S50 o i TB] B LE

X 8 W SR BRI SR Bl XU

RESES: V235 XEIRE: A

Experimental and numerical study on pulsed-jet impingement
heat transfer with an additional collection chamber
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College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China;
2. School of Energy and Power Engineering,
Nanjing Institute of Technology., Nanjing 211167, China)

Abstract;: An experimental and numerical study was performed to study the impinge-
ment heat transfer on the flat target surface produced by a pulsed-jet with an additional col-
lection chamber. The current test was conducted under the following conditions, such as
pulse frequency (f) ranged from 5Hz to 40 Hz, jet Reynolds number (Re) ranged from 5000
to 15000, pulsation duty cycle (R) ranged from 0.2 to 0.8, jet-to-surface distance (H/d)
ranged from 2 to 10. In the numerical simulations, the above parameter ranges were relative-
ly extended, for example, 5 Hz<{ f<C200 Hz, 5000<CRe<<20000 and 0. 2<<{R<C1. 0. With re-
spect to the pulsed-jet impingement without collection chamber, the pulsed-jet with an addi-
tional collection chamber was found to enhance the convective heat transfer, with a 8% —

19% increase of the stagnation Nusselt number. Due to the additional collection chamber,
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the vena contracta effect near the jet orifice increased the approaching velocity towarded the

target surface at the jet-on process. At the jet-off process the inertia role inside the additional

collection chamber behaved. Among the current research conditions, the relatively optimal

pulsation parameters such as f=80 Hz and R=0. 8 were demonstrated. For the pulsed-jet

impingement on a confined target, H/d =4 was a relatively optimal jet-to-surface distance.

Key words: jet impingement; pulsed-jet; additional collection chamber; jet hole;

convective heat transfer
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Fig. 2 Computational region and local grids
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Fig. 10 Computed instantaneous Nusslet number
distribution under different Reynolds numbers

(H/d=6, f=10Hz, R=0.5)
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