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ABSTRACT

In this study, a comparison was conducted to verify the propellant isolation assembly of the Korea
Pathfinder Lunar Orbiter (KPLO). An engineering validation model (EVM) is being developed to
simulate the flow of the flight model. Three factors were selected for comparison: the total pressure
drop during propellant isolation assembly, the waterhammer by driving thruster valve, and the orifice
set up for flow control and damping the waterhammer. The analysis results are compared with EVM

test results. In the future, backup data to confirm the design will be established.
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Table 1. Orifice design table.

Point 1 Point 2 Point 3
No. of orifice 1 EA 2 EA 4 EA
Flow-rate 54.4 272 13.6
per orifice [g/s]
Diameter [mm] 2.74 1.93 1.37
Target pressure
drop, AH 11.2 (1.1)
[mH,O (bar)]
Discharge 0.62
Coefficient, C, ’
Resistance
Coefficient, A 2.61
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Fig. 4 Pressure sensing points.

Table 2. Characteristics of OMT inlet by orifice status.

Location None Point 1 | Point 2 | Point 3
Pressure

18.803 17.705 17.689 17.705
[bar]
Flow-rate

14.052 13.635 13.629 13.635
[g/s]
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Table 3. Response times of valve driving.

Nominal Condition | Extreme Condition
Open Close Open Close
ACT 5 4 5 1
OMT 10 5 10 1
* Unit: msec
Peak Pressure
Open
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Fig. 7 General waterhammer model.
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Transient  waterhammer  analysis  results
with orifice at point 1.
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Table 4. PS component’s pressure table[2].

Pressure[bar] | Filter | HFLV' | LFLV' | ACT | OMT
Maximum

X 27.58 22 31.03 | 24.13 27.58
Operating

Proof 46.88 64.67

(Open/Close) 4137 | 5171 | 67.22 10342 | 103.42

* H/LFLV: High/Low flow latch valve
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