P 1

TssSREVIEW Fh—, §: BARBRTEOAFERRPM LA, 5 EfkE

BB AR R SR RS (1) -
B, ik mEcr

Scientific and Technological Problems of Digitalization of Microfluids (Part
I):Concepts, Methods and Results

Bt~ /ZHANG Wei—yi, KW /HOU Li—ya,
BEALLFMALFLT
School of Mechanical Engineering, Nanjing University of Science & Technology, Manjing 210094, China

(] SERMRMERTEZAERSYE. PRASSEMMEREIMBERSE, BELEH, BIESNEEEREL T
ﬂrﬁﬂﬂﬁx$ﬁﬁ&ﬂﬁﬁﬂﬁiﬁﬁﬁﬁﬂgﬁ.ﬂﬂﬂﬁﬁﬂﬂﬁﬁﬂtﬂﬂﬂﬁﬁiﬁlﬁﬁﬁﬁﬁ#.ﬂwﬂﬂﬁ.ﬁ
Eﬂ‘ﬁ%&#ﬂﬁﬁﬂﬁﬁﬁ,Hﬂ?ﬁﬁﬁ*ﬂﬁﬁﬁﬁ#ﬁﬂﬁﬂﬁ%ﬂﬁﬁ.EmTiﬁﬂfﬁﬂﬂﬁWﬁﬂmﬂﬂ$ﬁﬁ
Wﬁﬂ#ﬂEﬂ&ﬂﬁ#ﬁﬂ$ﬁmﬁ—$ﬁmﬁﬂﬂmﬁ#.&E&HM3Hﬁﬂﬁﬁﬂﬂ‘ﬁﬁﬁﬁﬁﬁﬁﬂﬁTWﬁ.#ﬁm
TRMNMBRARE (digitalization of microfluids) 5 Kim P8 RURE (digital microfluidic circuits) FEEHEHAR. #BHT
ST SRR DR EEREE, TRERSNS HERSERT, MAEEMT, SHFELILY, BESRE3
Pwﬁh.ﬁﬂﬁﬁﬁﬁ.ﬂﬁﬁﬁiﬁﬂﬂﬁﬁﬂ*ﬂﬁﬁﬁ¢ﬁ$ﬁﬂﬂ.ﬁﬁﬂﬂﬁﬁﬁﬂﬁ?ﬁ!ﬁ.ﬁﬁ*ﬁ?'ﬂﬁﬁ
EHERIIER). Ak, NREMEEHRES. TETRE. £7%. TASEE0E,

[REME MUEMAENE, MHEHTE, WS EEERAK. BOmEn, SEEE B
(PESRS] 035, TP27 (XWi#wiREE] A [SCRMS] 1000-7857 (2005) 0B—0004—06

Abstract: We classify the micro systems into two categories, the micro over-all systems and the micro characteristic ones, in the former the |
over-all sizes must be small and in the latter other and more intrinsic micro characteristics are emphasized. By comparing them, we found that

the latter are more universal and that smaller over-all sizes do not lead to befter intrinsic characteristics in most cases. We proposed that three
micro characteristics, the micro flowing, micro struciure and micro comprehensive ones, should be considered for inner flowing under very low
Reynolds number Re, which occurs often in fine-long conduits and in micro substance transport and micro heat transfer, We studied the concept
of reasonable flowing form for fluids that flow in micro systems or with very low velocities, and put forward the idea that the flowing pulse

sequences, which are predictable and controllable and which are produced artificially, may become the key of dealing with the most intrinsic

difficulty in the field of microfluidic systems that micro flowing readily Joses its normality. The existent methods were evaluated of influencing,
that is, driving, controlling or disturbing, micro fluids according to the three micro characteristics mentioned above, and the differences between

our digitalization of microfluids and Kim's digital microfluidic circuits were pointed pat. Then we advanced the pulse influencing method, |
which is based on pulse inertia force, and its devices. Experimental results showed that the micro characteristics are salisfactory in many

respects; the flowing normality holds in a wide frequency range, the substance transport resolution reaches the (1. order, the minimum flow rate
is 3 pL/min, the flowing resistance is minimized especially for fine-long conduits, digital fluidic flowing is realized both in micro conduits and
in micro jet streams, some digital microfluidic components with neither micro movable parts nor embedded micro electric circuits have been
made, the method is suitable universally for ordinary liquid and solid powder dri ving, controfling and disturbing purposes, no special properties
of liquids and solid powders are required, and, finally, higher reliability, productivity and antomaticity have been reached.

Key Words: viscous fluid mechanics, digitalization of microfluids, micro characteristics, inner flowing under low Reynu%ds numbers, pulse :

intertia forces, ordinary liguids, solid powders
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