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Development of Fanless System of Small Laser Beam Printers
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ABSTRACT

Ricoh challenges to make laser beam printers more compact, silent and energy-saving. One

of the promissing approach is to adopt the funless system for cooling of the printers, but it
requires the optimization of flow of the hot exhaust air by means of natural convection. We
applied the thermo-fluid simulation to the control of the air and vapor flow, and found that
the analysis is powerful enough for the flow optimization. Based on the analysis , the first

funless laser printers in Ricoh was put on the market.
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Fig. 1 The sectional view of a laser beam printer
with low height (Ricoh Aficio SP 100SF).
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Fig. 2 The layout around the fixing assembly.
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Table 1 Thermal conductivity of parts.
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Fig. 3 Temperature color map and velocity vectors
of an air flow in the initial layout.
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Fig. 4 Air channel improvement part.
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Fig.5 Temperature color map and velocity vectors of
an air flow in an improved layout.
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Fig. 6 Temperature color map and velocity vectors
of an air flow during the actual utilization.
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measured temperatures.
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Fig. 7 Addect of printed image due to dew
condensation.
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Fig. 8 Temperature-and-relative-humidity sensor.
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Fig. 9 Arrangement of 9 sensors and 3
thermocouples in a printer.
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Fig. 10 Time variation of humidity of 9 sensing
points. The dashed line shows the starting
time of the image defect.
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Fig. 11 The inflow position of vapor.
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Fig. 12 Time variation of humidity of 9 sensing
points after the improvement.

3-3-3 EBAARMTHOERBELRFI—FKEAEE

DRI (R 3EAT)

P57 — RN BT 2 B A5 1 2% iR 2
T5HEEHIT, FALKK I 7 —ELEHOREE T —
25 FE SR 2 R Ukl L7z,

BB ICRE LT, HPNIRE(D) &Rl Tlaek
D 7o AR (RH) 2> B /KAERUE () 2 LU F ORIz L v &
YD,

e =RH/100 X es

Ine) = -6096.9385 X T1 + 21.2409642-
2.711193/100 X T + 1.673952/100000
X T2+2.433502 % In (T)

2T, RS Tes IXJIS Z 88060 |[ZE#EE ST
WASON-NTAGOH A VW=, F 7z,

T : #axchHEE®) =t (C) +273.15

TH5.

I Z ORELEDRTE R & 72 DI (Td) %2 LU T D=
IZEVRDD.

Td = 13.715 X y+8.4262 X 101 X y2+1.9048 X
102X y3+7.8158 X y

y =In (e/611.214)

TH5.

ZOBAREDL A Fig. 1310RT. IR & &
BICHEAREIE ERL, RS 7 RIS 5.
BAMIC I LT & 2 ICHBNRAE L TS 2 &8
R TE D,

Ricoh Technical Report No.38

DECEMBER, 2012



—BARE —RHSS—REaE BASE
45
40
35 —
o % —a" W
=% o5 st il
| Pl N
sg 20 {#En T3]
15 j/. | s
10
5
0 i I :
. 2 2 o 2 B 2 £ 28 B2
- o o« -+ uw w r~ o o
B (B)

Fig. 13 Time variation of the field temperatures, the
reflective mirror skin temperature and the
dew temperature before the improvement.
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Fig. 14 Time variation of the field temperatures, the
reflective mirror skin temperature and the

dew temperature after the improvement.
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Fig. 15 Time variation of the field temperatures,
the reflective mirror skin temperature and
the dew temperature during 2-page job.
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