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Reconstruction and Geometrical Property of Top Scroll Profile
Based on Frenet Frame
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Abstract

According to the situation that there is no general model to express both main profile and modified
top profile, a general integration equation expressed in tangential angle series was established for scroll
profile. The start part of profile was reconstructed with zeroth-order curve and first-order curve,
respectively. The influence of parameters of top profile on thickness of scroll tooth was analyzed
quantitatively. Furthermore, the geometrical models of area of compression chamber were set up based on
curvature radius function of base line. The effect of curvature radius parameters on area property was
explored. This study showed that first-order curve construction of top scroll could achieve higher
performance by improving volume ratio while maintain reasonable tooth strength. With continuity equation
of scroll baseline in form of radius of curvature, a fully-meshed profile and complete tooth profile could be
obtained in the stage of machine design, so that there was no need to modify top scroll in later stages. The
results could be applied in the scroll profile design.
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Fig. 1  Circular vectors and basic vectors of scroll profile
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Fig.2 Reconstruction of top scroll profile
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Fig.3 Schematic of coefficient of tooth thickness
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Fig.5 Scroll wrap with first-order curve reconstruction

1 FRULEMEERHYITEE
Tab.1 Tooth-thickness parameters with

zeroth-order reconstruction

Wi WM BREAR MREE  GERK
e/ () e /(%) co ¢, /mm p
57 -33 2. 069 2.497 1.00
90 -25 2.284 2.628 1.05
135 1 2.877 3.319 1.33
180 35 3.579 4.369 1.75

R2 —RMKEMEERBOTEE
Tab.2 Tooth-thickness parameters with

first-order reconstruction

s Ul ES — CHEEE
e /(%) @ /() REC, REC, g,/mm Fhe
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57 -33 2.069 0 2.499 1.00
-28 2.276  -0.465  2.499 1.00
-10 2.281 0. 443 3.125 1.25
135 1 2.877 0 3.319 1.33
10 3.662  -0.542  3.503 1. 40
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Fig.6 Area of compression chamber
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Tab.3 Values of area parameters of first-order profile

[ [ 6" A(O") Av
/) ) /) /mm? ‘ /%
-38 308 131. 4 5.593 4.73
57 -33 303 135. 4 5.340 0
-28 298 139.4 5.272 -1.28
-10 280 151.1 4. 864 5.83
135 1 269 159.9 4.596 0
10 260 167.3 4.393 -4.42
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