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ABSTRACT

This study presents the performance test results and the analyses of the vitiated air heater with high
temperature and high pressure. In the performance test, four test conditions and three rake
measurement conditions were implemented. In the results of the performance test, the vitiated air
heater met targets of temperature and flow rate, and the performance with maximum temperature of
2000 K and maximum combustion pressure of 40 bar was confirmed. Flow rate of provided methane
increased 36% more than what was calculated, and 19.6% difference was displayed between measured

temperature and theoretically calculated temperature.

=

T

AAE e %t A4 7I7FE7Y] Aes FAE] AR deAdd 2 ARl
183 37FA =30 thdd dlola S4 Ado] F3=E U

wore
o
S
ofj
=
)
>
1o
>
o
N
[
=2
=
ot
~

ox &
of & rf

ANgdy 51 259 33 FEFRAS 25 UEsdoH, Hd 325 2000 K, Hd da249
40 bar®] =& WEIIG Y. FEE v §3e ol2yng A 36% F/IENoH, SHH o=
Eol2Fo® A LxxHtd A 19.6%2] zkolE BT

ok

Key Words: Vitiated Air Heater(4:4] ¥717}271), Performance Test(’d5Ald), Methane(H &), Test

Facility (A @ 7&X])

Nomenclature Ty : total temperature
Ts : static temperature

Py : total pressure

Received 31 October 2017 / Revised 21 December 2017 / Accepted 25 December 2017 Ps . static pressure
Copyright © The Korean Society of Propulsion Engineers Pc : chamber pressure

pISSN 1226-6027 / elSSN 2288-4548

This is an Open-Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org
Jlicenses/by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://crossmark.crossref.org/dialog/?doi=10.6108/KSPE.2018.22.4.068&domain=http://journal.kspe.org/&uri_scheme=http:&cm_version=v1.5

H22# HN4S 2018. 8.

a2 28 Z2171d7] MsAlg 69

MF : flow rate
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Table 1. Test conditions.

Conditions C1 2 C3 C4

MF 143 | 1.21 | 1.12 | 1.00
To (K) 910 | 1324 | 1720 | 2000
Pc (bar) 70 | 11.0 | 18.0 | 40.0

Table 2. Results of equilibrium calculation.

MF To

Air (K)

Hot
Air

Cl| 143

CH, O,

0.0173 | 0.09515 | 1.31755 | 913

C2| 1.21 | 0.0263 | 0.14465 | 1.03905 | 1324

C3| 1.12 | 0.0364 | 0.20020 | 0.88340 | 1727

C4| 1.00 | 0.0440 | 0.24200 | 0.71400 | 2007
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Fig. 4 Photo of ignitor test.
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Fig. 11 Pressure distribution of C2.

Fig. 12 Pressure distribution of C3.
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1800 Table 5. Test results.
o pas |
1500 Hf L\L Conditions C1 2 c3 4
120 ‘H — Hi MF_t* 1.4253 | 1.1978 | 1.1217 | 1.0139
@ 1200
‘g 1100 1\ MEF_tt** 1.4300 | 1.2100 | 1.1200 | 1.0000
2 1000
£ 900 7l MEF-f* 0.0269 | 0.0386 | 0.0534 | 0.1005
= 800 y
700 MF_ft 0.0173 | 0.0263 | 0.0364 | 0.0440
600 f
igg f MF_o* 0.1449 | 0.2206 | 0.2726 | 0.3668
[’
300 i MF_air 1.2535 | 0.9386 | 0.7957 | 0.5467
Time (sec.) To(A) 916.7 | 13222 | 17214
Fig. 13 Total temperature of C3.
To_cal(B)*** | 1140.7 | 1631.2 | 2108.3 | 3036.8
T1-0 Ts 2000.7
= (B-A)/B 0196 | 0189 | 0.183
* t: total; f: fuel; o: oxidant, ** tt: target of total;
_|_3 O 4 T2 O 25 ft: target of fuel; *** cal : calculation result by CEA

Fig. 14 Positions of Ts measurement for C4.
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Fig. 15 Ts measurement for C4.
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Fig. 17 Photo of injectors and mixing head.
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