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Inclination and rolling motion effect on subcooled flow boiling pressure drop
through annulus channel with helical finned heater 
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Inclination effect

Introduction

-0.3 0.0 0.3 0.6

10

11

12

13
 Vertical   0

o

 Inclined 30
o

 45
o
- 12 s

 45
o
- 06 s

T
o

ta
l 
P

re
s
s
u

re
 d

ro
p

 [
k
P

a
]

Equilibrium quality [-]

Time-averaged rolling condition results
Total pressure drop vs. Thermal equilibrium quality

(𝑷 = 𝟏𝟔 𝒃𝒂𝒓,𝑮 = Τ𝟓𝟏𝟖 𝒌𝒈 𝒎𝟐𝒔 , 𝑻𝒔𝒖𝒃 = 𝟐𝟐 𝑲)

Max. and min. rolling condition results
Total pressure drop vs. Thermal equilibrium quality

(𝑷 = 𝟏𝟔 𝒃𝒂𝒓,𝑮 = Τ𝟓𝟏𝟖 𝒌𝒈 𝒎𝟐𝒔 , 𝑻𝒔𝒖𝒃 = 𝟐𝟐 𝑲)
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Rolling period effect
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Rolling condition transient result for 6 s
Total pressure drop vs. Time
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❖ Extension of experimental database and code assessment
• Inclination and rolling motion experiment with circular channel.
• Assessment of calculated pressure drop results under inclined and 

rolling condition by thermal-hydraulic code.
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Experiment conditions and analysis method

Working fluid
R-134a
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equivalent

Pressure 16 ~ 32 bar 100 ~ 180 bar

Mass flux 35 ~ 1400 kg/m²s 50 ~ 2000 kg/m²s

Subcooling 8 ~ 70 K 21 ~ 195 K
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Models used for partitioning

OSV model

: Saha and Zuber(1974)

Equilibrium to flow quality model

: Ahmad(1970)

Inclined channel void fraction model

: Bhagwat and Ghajar(2014)

G = 518 kg/m²s G = 1244 kg/m²s

G = 207 kg/m²s

DP

Other pressure condition results
25 bar condition results

Total pressure drop vs. Thermal equilibrium quality
(𝑷 = 𝟐𝟓 𝒃𝒂𝒓,𝑮 = Τ𝟓𝟐𝟗 & 𝟏𝟐𝟔𝟗 𝒌𝒈 𝒎𝟐𝒔 , 𝑻𝒔𝒖𝒃 = 𝟐𝟑 𝑲)

32 bar condition results
Total pressure drop vs. Thermal equilibrium quality
(𝑷 = 𝟑𝟐 𝒃𝒂𝒓,𝑮 = Τ𝟓𝟑𝟗 & 𝟏𝟐𝟗𝟑 𝒌𝒈 𝒎𝟐𝒔 , 𝑻𝒔𝒖𝒃 = 𝟐𝟐 𝑲)
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