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Table 1 Size parameters for physical model
model r/mm R/mm 8 A
1 2.5 12.5 0.4 0.314
2 2.5 25.0 0.2 0.314
3 2.5 50.0 0.1 0.314
4 2.5 25.0 0.2 0.100
5 2.5 25.0 0.2 0.204
6 2.5 25.0 0.2 0.314
7 2.5 25.0 0.2 0.436
8 0.5 12.5 0.2 0.100
9 1.0 50.0 0.2 0.100
10 1.5 62.5 0.2 0.100
11 2.0 75.0 0.2 0.100
12 2.5 25 0.2 0.100
13 2.5 25 0.2 0.100
14 2.5 25 0.2 0.100
15 2.5 25 0.2 0.100
16 2.5 25 0.2 0.100

Note: ris the radius of spiral channel, R is the radius of spiral, H is the

height of pipeline, & is the curvature, A is the dimensionless pitch.
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Fig.6 Influence of curvature on Nu and f
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Simulation and Scale-up Study of Heat Transfer Process in Spiral Microreactors

LI Yu-guang', YUAN Fei*, ZHAO Shuang-fei'*,NIE Ying-ying’,ZHAO Yue',HE Wei’,GUO Kai’

(1. Institute of Nanjing Advanced Biomaterials & Processing Equipment, Nanjing 211299, China;2. College of Biotechnology and Pharmaceutical Engineer-
ing, Nanjing Tech University, Nanjing 211816, China)

Abstract: To enhance the thermal safety of microreactors utilized for preparing energetic materials, a computational fluid dynam-
ics simulation based on the finite volume method was employed to investigate the impact of structural parameters on flow and
heat transfer in a spiral microreactor. The findings reveal that centrifugal force induces continuous directional secondary flow dis-
turbance within the spiral channel, thereby augmenting fluid heat transfer performance. Increasing the curvature of the spiral mi-
croreactor, reducing the dimensionless pitch value, and elevating fluid velocity effectively enhance Nusselt number while con-
trolling drag coefficient along the reactor path. Notably, scaling up beyond a radius of 2.5 mm leads to a significant decline in
heat transfer performance of a spiral microreactor exhibits a scale-up effect, with a significant decrease in heat transfer perfor-
mance for spiral microreactors. By maintaining a controlled radius at 2.5 mm, high heat transfer performance can be sustained
even with a 25 times increase in heat transfer fluid flux and an impressive 98.9% reduction in pressure drop.
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