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Numerical Studies on Flow Patterns and Temperature Distribution in a
Neonatal Incubator.

S, ISR

Koujyu SHIOZAKI and Hiroyuki HIRAHARA

An incubator is one of the indispensable instruments for premature baby needed a medical treatment.
The increase of low-birthweight neonatal appearance requires the highly efficient incubator, which can
control temperature humidity etc. with high precision. We examined the flow and temperature
distribution in an incubator with a numerical analysis in order to obtain the fundamental data for
developing the more efficient incubator. The boundary dimensions of the incubator are 844mm (L),
413mm (D), and 495.5mm (H), and the bed for putting a neonatal to sleep is installed in the inside.
Star CD which is general-purpose heat fluid analysis software was used for analysis. In a analysis of a
half-domain, the solution was very stable, and the obtained solution was reliable. However, the result
is completely symmetrical, of course, there still remains a problem in arguing about the phenomenon in
an incubator as far. On the other hand, the solution of all the domain analyses showed that it was
asymmetrical in distribution of temperature and velocity. That solution provided improvement of an
incubator with useful information.
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Fig.2 Over view of analysis domain

Fig.3 Cross section of analysis domain
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Fig.4 The vector diagram on a y-z section
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Fig.7 Temperature distribution after 120 sec.
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Fig.8 Analysis time vs. time step
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Fig.9 The 3-dimensional vector on the surface of a wall
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Fig.10 The vector diagram on a y-z section
x/L=0.237

Fig.11 The vector diagram on a y-z section
x/L=0.474



Fig.12 The vector diagram on a y-z section
x/L=0.711
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Fig.13 The top view of streak line
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Fig.14 Gas which flowed in from right-hand side
streak line

Fig.15 Three-dimensional streak line
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Fig. 16 The temperature distribution.
x/L=0.237
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Fig. 17 The temperature distribution.
x/L=0.474
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Fig.18 The temperature distribution.
x/L=0.711

3. BELELY

REMNONEE L ORES IO W TZEhEhxt
PR O 7l CRaEik) 3 K OER N AR (458380 O it
AT oo, RITIIZULH BARAS#EAT 2 7 b STAR-CD
MW, ZORER, DLToOfmaGEonr.

1. PEEEOMATICB VT, 28 LGB 5
b, Zofiihid, RS PR E OFFEREIC X
S TR ENHBRBHRNOIERN LFH DR Z— 2,
WHW LMK E EOMIEZTRTHOTHD.

2. BUEZ TG & LTS TlE, S i3 pr &
RO TIERRRMEN T O N, REZRNITE R &
REREEROREND 3T REIRZ AL TV D
LOEBEZLND. HAEROEBRICITZ IRV
EREZATHNORENADBLEL 2D, FinELES
, ho, BELZRESELH-OIE, HESZRT
ESEDHE, EEIHA RR—VREERET L L
LA THDLEEZLND.

AN

1) JBAT @A N NS &

2) BRERFRBEFHEREEY - PR
DERA & BRI TRIR D 7 OFFE L IR IR OHESE
WD DEEEa ' A 2005 F5 T 5 AR IR O#F
A

3) KRR HFBY 2002-153523 B #E TLM AKX
4) FEFFIRH FFBA 2007-89829 B\ T — FA AN
5) ¥RFIN F5BH 2005 —334109(P2005—334109A)
HA LR E

6 ) BFFFILH  FEBH 2001 — 190606 (P2001—190606A)
75 o O E LA





