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Liquid Cooling Technology in a High-speed Electrophotographic Process
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ABSTRACT

A liquid cooling technology for electrophotograhic imaging process is developed and put into
practical use for the first in the world. The technology, including a liquid cooling jacket for contacting
with a development unit, prevents temperature rise in development units for high-speed
electrohotographic copiers/printers. The jackets are composed of aluminum plates and copper pipes,
where liquid circulates. Liquid temperature is almost the same as the room one. Accordingly, the
jackets receive heat from development units with low temperature rise and small cooling space.
Beside, a thermal conductive sheet and a polyethlene terephthalate film, on contact surface between
the development unit and the jacket, enable the development unit to be attached and removed
without lowering high efficiency in liquid cooling. As a result, temperature rise in development units
in prototype, of 75 pages per minute print speed and 1,320 millimeters wide, is controlled below

toner caking temperature.
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Fig.1 Routes of heat transfer in development unit.
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development units.
|2 RS E Bl
2-1  BR/BIZY MNcHIFIZIRESHOBE
Fig 3ITR 4 & 912, Hffa=y MBI DHEARE A
T, MF—OBPPOBEEIC L 0 RBET HE, BOLER
RWNEREE &L W o 7Bl o = NEHOBE, IS
HY Y7y FEHLYTTHEAT S, mKRGBHTY ¥
7y ML, EORNENICEEZ b6, =ik &R Uil

FED, KaFEpsr LT 2R ESR L, Ao E
%7 m AEE DSNE PR E S D T Y — 4/
T 7 NEWET D, WRRHITIE, WRIEAZER LY
S EWEARERE OIS, NIRRELEHIY v

o FTHZEDRE ERAZRBEIRDBOLLEICT
BI 5N TED. F, RRITELRL D VAR E
MRENTIZDIZ, BBILNE 7 N lgE e w9, ey
A TH I BgE A AR TS, 22 L, Rk
TVT—L|T 7L, ERDOE T FEHARTHITFo L
TREVHEDO TR, LrALINBIIMER T nt A
FEIR DN DB 28N m AR— R TER BT A T LN TX
D70, RERHRNTL D Z &1y, 2O L DI
BmENL, 1B~ v ' AEHOE AX— 2 LIz k&L
HkT 2D TH5D.

B = 0 HHANE T, IRIRHEIO @ EINE
REZ (AR THEILT 5121, RIKGBHIY 2T A OBGK
i, BROT A ZOB% & bR R R TH D,
BT, BEGBHEHIVYy 7y he, ZoVy Ty FEH
Boa=y b OEMREOMENEETHS. REILL
BeCld, ZHOHOFELWEE, Zhb & FAWiciiis
BHEI 2T AOFIFE Rz OV TR A,

Hfga=v b
ST IR G/

I O0)
-

/77/ G

b —

b — DB L BOLIR

Bl = NEFHDH O B DE

Fig.3  Schematic diagram of liquid cooling system in

development unit.
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Fig.4 Photographs of liquid cooling jacket.

Fio, WEGBHY ¥ 7 ME, @WZEERE S 1815
T 5720, FHEEE & LT, KB LFighTERSND
BURPT L RIROTNDE ) 2%, RIE R L OB
Sal—va ik TROTNS.

R= (Tl —Tour )/[pCPQ(TOUT —Ty )] 3

7=iZL, XB), BLUFigbDHELAIZLLTFD@EY T
b5,
R CRIR (RHD) @ WIAmEIY v 7y B EES

DFMEHT
T, CRIRGEIY ¥ oy B EEROIREE
T,  : EIROWAERE
Tour + IRIRODWRHERE
P D RIRDR
C, :IERDHLE
0 RO
AP RIEDFESZE

o HJEHIS

W B I s

Fig.s  Schematic diagram of measuring
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Fig.6  Thermal resistance and pressure loss in liquid

cooling jacket.
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Fig.7 Schematic diagram of contact surface
between development unit and liquid cooling

jacket.
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Fig.9 Schematic diagram of liquid cooling system in

machine.
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Table 1 Experimental results and prediction errors.
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