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Coupled Axial and Peripheral Mass Leakage Calculation in Tri-section
Rotary Regenerative Air Heater
LIU Fuguo, HAO Weidong, ZHOU Xingang, JIANG Bo

(Shandong Electric Power Research Institute, Jinan 250002, Shandong Province, China)

ABSTRACT: The axial and peripheral leakage flows in the
rotary regenerator are interrelated and influence each other,
forming a complex fluid network. The objective of this paper is
to determine various leakage flows and their directions in such
axial and peripheral leakage fluid network, a computational
model was given by equations of the orifice flow combined
with mass and energy conservation equations, all possible
leakage directions were calculated in a tri-section rotary
regenerator, it lead to the only reasonable physical solution at
the given flow boundary parameters. Calculations under
different sealing sets show that the peripheral leakage flow
direction of either flue gas or secondary air is consistent with
it’s main flow, while the primary air leak into the peripheral
chamber from both hot and cold ends on account of it’s high
pressure, when the clearance of axial sealing reaches three
times as that of peripheral sealing, the gas in peripheral
chamber escape to the flue gas through both hot and clod end
sealing because the flue gas pressure is the lowest.

KEY WORDS: regenerative air heater; seal; leakage; coupled
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Fig. 1 Diagram of axial and peripheral leakage
in a tri-sectional regenerative air preheater
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Fig. 2 Flow network of axial and peripheral leakage
in tri-sectional regenerative air preheater
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Tab.1 Peripheral chamber pressure vs. flow direction of peripheral leakage
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Fig. 3 Solutions of axial and peripheral leakage
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Fig. 4 Solutions of axial and peripheral leakage
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Tab. 2 Actual operation parameters of an airheater
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Tab.3  Axial and peripheral leakage fluxes and
directions under various sealing sets
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