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Abstract:

In order to verify the realization possibility of the combined propulsion known as KLIN cycle, which consist of a

themally integrated deep cooled turhojet and liquid rocket engine, a primary performance assess was performed. From the assessed

results and the references, it can be concluded that the KLIN cycle provides a high payload capability of the launcher, and it can be

realized in the near term without a need for large leaps in technology. Furthermore, KLIN eycle technology is full within eurrent in-

dustrial capability and can be completely ground tested, thereby minimizing development risk and cost.
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Fig. 1 KLIN cycle schematic
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Fig.2 DCTJ configuration
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Fig.3 Variation of payload fraction as a function of
thrust to- weight ratio and average specific impulse of engine
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Fig.5 Variation of KLIN cycle thrust as a
function of fligth Mach number
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Fig. 6 DCT] fraction as a function of
flight Mach number

S el W, KLIN fE3 @ 5 naa

WENERAE . BB TR = KIhfie g & Pl R
K. W& T N EAEREFHERL., PEHAK
TFRIAG TR

4 & P

FE K F R BN RORAT REOKAD, T H A A&
TEAAEDOR LR BB R IR T, KLIN #5345 82
AHERR: AR /AR, B KA
L INCIE A A ) G V(BN o L L DY SRR o5 0 N
RIETTH, AHTHERMFEER. KLIN 15 AR 5E 4
e H AT DA AR RESCELR, AN BRI S SRS
BRI B, PRI A A XS A 1 22 D 30 rh R A ),
TENH KRB BRI EN A5 B VK, HAAE ATREX #]
KIEH, CEAMR BEE FORAH MK, KLIN
faA e Et /R REIN, Flanar T /A3
ZERMEHEERRS



21 %

% 6 ] IRV R K AL AR R B LI ST 13
SOe—m _ >0k
o~ 40 [~ E [ ]
< Z 15k
Z30f D
o ey =
20 | ) -
-
10 | 5F
4] L i i i i 0 L 1 L 1 " i
0 ] 2 3 4 5 6 0 1 2 3 4 5 6
Ma Ma
Fig.7 Variation of DCTJ performance parameters as a function of flight Mach number
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Fig. 8 Variation of rocket performance parameters as a function of flight Mach number
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Fig.9 Variation of KLIN cycle performance parameters as a function of flight Mach number
. SSTO proplusion [ J] . J of Proplusion and Power, 1999, 17
5 % x # oy
[1] WZEE, kEM . BRAKESHIT RN T R% [5] Balepin V V. Cipriano J. Combined propulsion for SSTO
NEL ()] - HEEREA, 1998, 19 (5) . rocket: from conceptual study to demonstrator of deep cooled
[2]  HZEH, KEHK. BB T RSERGUE S L
[J] . HEHEEEAR, 1999, 20 (3) . [6] Czysz P A. Combined cycle propulsion —is it the key to
[3] Fh%, B, 2R/ BARIEERSE Bk achieving low payload to orbit costs [ R] . ISABE 99-7183.
PEREMIREIL [J) . HEHEEAR, 1999, 20 (6) . [7] SatoT, Tanatsugu N, Naruo Y, et al. Development study on
[4] Balepin V V, Maita M. “Third Way” of development of ATREX engine [R] -1AF 97-5.5.01, 1997.

(FriEth i £EAR)



