§ core region --- perturbation method
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(4) Dimensionless equations:

(@) u_ca_u+v_ca_vzo = 6_u+@:0
L ox H oy X oy
o( ov ov) o ou éu o(o°v o°v) of(d%u % oT
b)) UtV |- UtV =V | ot o = ot S (T
ox\ Ox oy) oy\ ox oy ox\ oxc oy oy oxc oy OX
UsVe u we W, YT 9BAT
ra i cow o oweow !

vH 4
- =— " =& —Ray -—5-=€&PrRay



. VV:/LHZ 81/2 v 81/2 I'Ra_1 — =PrRa
*2 * - o H - H
P u H “
2
- VUC/HL i* A LRa;l ——PrRa;1
Wi ouw Lo
. Vu:/Hs V—L=£ a_1~V—L—8_1 PrRa;
" ug HE e T H? "
2
L OBAT/L [ L gBATH _ V2 av v P T
w2 /tn \gBATH® 1 gBATH® gBATH® a H? "
Therefore
Ray | o ov av) of ou aull |of o> o*) ofd%u _16% T
—E— | U—+V— —U—+———8—2—2———2 —2+8—
Pr | ox{ ox oy) oyl ox oy x|\ ox* oy oy | ox oy OX
or
Ray | o( ov ov) o( ou éu o o 52 o o%u d%u) oT
e——je—|U_—+V_—|-—|U_—+V_—|r=c—le_—+ et |t
Pr ox\{ ox oy) oyl ox oy ox\| ox ay oy\ ox° oy OX
oT ot °T 0%
() UtV — =]+ ——
ox oy x%  oy?
UGAT \Tar AT oaT
L o 12 H 2
* 2
UCAT/LZ ZER HH__gRaH
aAT/H? L L
aAT/H L




aAT/L* _H®
aAT/HZ 12

Therefore

oT _aT o°T 8%
eRayU—+V—r=e—+—
ox oy ox< oy

(5) perturbation solution
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Substitute into dimensionless equations:
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(6) Terms multiplied by the same power of € are grouped together and set equal to zero:
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(7) proper boundary conditions
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It turns out the systematic solution has the same form at all orders in €. Therefore,
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