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THERMOFLUID DYNAMICS AND ITS APPLICATIONS

Guo Zeng-yuan

Department of Engineering Mechanics, Qinghua University (Tsinghua University)

Abstract Thermofluid Dynamics is a cross-discipline related to heat transfer,
thermodynamics, and fluid dynamics with emphasis on the cffect of thermal
process on fluid flow. It consists of four parts:

(1) Thermal Drag, In some cascs this may strongly influence flow proper-
ties, such as mass flow rate, and heat iransfcr etc, From its definition and the
analytical cxpression of the thermal drag coefficient, it is possible io predict
the pressurc drop and the critical heat flux of single phase gas flow and gas-
liquid two-phase flow in channel under heating in a very simple way;(2)Thermal
Roundabout Flow, This is described analytically and numerically using the con-
cept of “false sourcc” and “thermal dipole” , Their applications cover the dust
remover, particle collector and control of muss flow distribution in thermal
devicess (3) Thermal Drive, which can appear in miscellancous force fields,for
instance, centrifugal forces and surface tensions as well as the gravitational
field, The origin of the flow and the conscquent effects including the heat
transfer cnhancement, cnvironmental pollution and increase in isotope separation
cffciency arc emphasizeds (4) Thermal Instability, Its physical mechanism is
discussed, Various dynamic approaches arc used to obtain the critical criterion
of instability which is important for material processing, drag reduction and
thermal pollution of water sources,

Keywords fcat transfersfluid dynamicsythermodynamicssthermofluid dynamics

-~ A ~ o~ - A

FIEEERRSAIBEEERSWE

R 245 3 MR SR B E PRSI T 19914810)] 8 —11 HFER MY
IF. 22000 E R s 20 2N B 7 8 ke R R R R IR 42

EXHE. ORshREr, 4%, Eil; QRRMNEITEL: ORMNREER, DR
MATLEH BFEEH 5 ORBERANRKYH; OWHNSRFAHNNREREAR, Otk
R @MWMBAE: ORMAEMSMR, K<, W, FE, KF, A, AT RHEMGT
NI AE

BiEZH:. O19904 1231 BRI CHH, EH3000T2KRBAENERERR (A
KIEREHD . @19914F 3 HIsHRM M LA MR 2 —H LXK 2 TFERHHARFE,
@19914F 4 JI30 H AY A& 8 3R FUE A B AR S BUE CEK SCRESR, AR MREE—a
A, @19914E 6 H30H R A 48 He S0 4R 1 SR 45 5 53T BN SCHR,

fENSFESRRSHIBEME T WAL

*+ 158



