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ABAQUS Based Finite Element Simulation of Heat Transfer Properties
of Weft Knitted Fabric
Sun Yabo, Ma Chongqi, Qin Yu

(School of Textile Science and Engineering, Tiangong University, Tianjin 300387, China)

Abstract:In order to explore new research approaches of knitted fabric design, evaluation and optimization of
thermal comfort, an effective method for predicting the thermal resistance and surface temperature changes of knitted
fabric was provided. The finite element simulation of heat transfer through fabric in one direction was investigated.
On the basis of the measured fabric structure parameters, a geometric model of weft knitted fabric was established
by a three—dimensional modeling software Rhino. The fabric system was assembled by fabric model and still air
model around the fabric. The boundary conditions and the interaction were set according to simulation condition. The
numerical solution, temperature distribution cloud diagrams and heat flow diagrams of fabric system were calculated by
the finite element analysis software ABAQUS. Besides,the results of finite element simulation and experimental
results were compared. The results indicate that the relative error of thermal resistance between numerical simulations
and experiments is about 2.62% , which verifies the feasibility of finite element simulation. When the specifications
of fabrics are similar,the thermal resistance of wool fabric is similar to that of acrylic fabric, and much larger than
that of cotton fabric.
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