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Abstract: This article puts forward a collaborative method based on flow-passage-force to deal the
conflicts and coupling problems between high-energy and low-vibration design of high-parameter
rotor system, and verifies the method based on typical engineering units. The collaborative
design model was established through the research of flow-passage-force concept and its
characterization methods. New model which has advantage of strong pertinence and high
reliability reduces the number of variables and the complexity and randomness of design compared
with the traditional model. Taking the 1 000 MW unit as typical case and taking rotor
characteristic diameter and characteristic rotational speed as core collaborative variables,
collaborative design method improves the efficiency of high-pressure cylinder and the critical
speed meets requirements. Collaborative design solves the main design contradictions of high-
pressure rotor effectively which proves that collaborative design based on flow-passage-force can
solve co-design problems of actual units effectively.
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