= FXFE3] 20179 % FA e =73 pp.310~319 2017 KSPE Spring Conference

A3 ARAAE o] T 78 A
A G - B - WA

Thrust Measurement in a Impulse Facility

Sangwook Jin*' - Kiyoung Hwang* - Dongchang Park* - Seongki Min*

ABSTRACT

This paper introduces the method how to measure the thrust in impulse facility. In a Facility
having such a short duration time of steady flow, there’s no time to reach a steady state of the
forces acting on model so that the test model vibrates until the end of the flow. The forces exerted
on an engine exist with vibration so that the usual force balance can not be used. SWFB(Stress
Wave Force Balance) technique is utilized in a shock tunnel to get the thrust. As an example, a
model force balance has been calculated its strain against impulse force by using FEM(Finite
Element Method). A transfer function between the impulse force and strain has been obtained by

the way of de-convolution.

AT NFHAAE o8t FHE St WHES LM8AH. T49% AFRZAE o] &3t AR
o F9& FAs] SeliAe LRbAQd AAE AN FHE AT Hs) ARgshs @y 2Tt
] EgstA] ety wiEddl 89 3 M 2 (Stress Wave Force Balance) & o] &3}
=wolAE 3] W™ X(force balance)ol T3l FA35S F1 FTHAAWH(FEM)

o:] . =
o2 HYES AT FH5k5d HEESY AAE IR H(de-convolution)ste] HolgrE =
z

Key Words : Stress Wave Force Balance(-8¥3 3 &), Shock Tunnel(T43 A8 A=A]),
Impulse Response Function(%2 ®h& 3<F), Convolution(¥4F), Transfer
Function(23F), Scramjet(2=ZWAE), Hypersonic Propulsion(FZ&% F31),

Thrust Measurement Technique(F8 =74 7€)

Nomenclature

W8kl A v : output of the system

I

*
+

FJ-HJ

A1A 2L, E-mail: engine@add.re.kr u : input to the system

— 310 —



g : transfer function

t : time

T : arbitrary time step

s : complex domain variable

Y : Laplace transform of y

U : Laplace transform of u

G : Laplace transform of g
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STAGNATION TEMPERATURE AND FLOW DURATION DOMAINS
FON HYPEASONIC SIMULATION FACILITIES
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