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An Experimental Study on Cooling Characteristics for
Uni-element Injector Face according to the Swirl Chamber
in Fuel Injector

Junsu Jeon* : Huncheol Shin* - Jaejun Yang* - Youngsung Ko** - Yoo Kim** -
Jihoon Kim*** - Haeseung Chung***

ABSTRACT

We made two injectors that were equal to all design except for existence or nonexistence of swirl
chamber of fuel part, because we want to find cooling characteristics at the injector face according to
existence or non existence of swirl chamber of fuel part. And we set regenerative cooling channel in
injector face for protecting injector face for prolonged combustion time. Two injectors were performed
hot firing test, and then we compared cooling characteristics of two injectors. Also we compared O/F

ratio effects on cooling characteristics and combustion characteristics.
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(a) Mixed type (b) Closed type

Fig. 1 Injector type
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Fig. 2 Regenerative cooling channel at
Injector face
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Fig. 3 Schematic diagram of experimental
apparatus



Fig. 4 Installed liquid rocket for hot test
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Table 1. Results of hot test

Injector | Test | LOx |Kerosene| Chamber O/F
gype Is] |lg/s]] lg/sl | pressure]bara] | ratio
3 202 99 471 20

. 10 210 100 598 2.1
Mixed 55209 | 100 5.88 21
60 204 101 540 2.0

3 198 102 3.61 1.9

10 195 99 5.83 2.0

30 195 102 6.02 19

60 198 100 5.96 1.9

Closed 120 \198 9 ) 6.02} . 20
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(b) Closed type

Fig. 5 Coolants temperature and chamber
pressure
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Table 2. Comparisons of heat flux between mixed
and closed type

Ax7b o] FolA L

In(jector Test| m_dot | dT | q dot r | qcony
ype | [s] | [kg/s] | [C] |fw/mm?] lw/mm’] [w/mm?]

10 | 0568 | 350 | 161 111 0.50
Mixed

60 | 0568 {3451 159 1.07 0.52

10 1 0599 293 142 1.02 0.40

Closed

301 0573 | 3.06| 142 0.99 0.43

Table 3. Comparisons of O/F ratio 20 & 1.7 Heat
flux

O/F | Test | m_dot | dT | g_dot q_r | gq_conv
ratio | [s] | [kg/s] | [C] |[w/mm?]| lw/mm?]| [w/mm?]

10 | 0599 1293 142 1.02 0.40
20

30 | 0573 | 3.06| 142 0.99 043

15 | 0553 | 298| 133 044 0.89
17

200 | 0568 | 3.01| 138 0.43 0.95
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