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Practical Development of Small Heat Regeneration Combustors
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Small heat regeneration combustors have been developed for use as heat sources by applying excess enthalpy
combustion technology. Two types of combustors have been manufactured for evaluation, a disk-type combustor and
a tubular one. By tuning the surface-to-volume ratio, the CO emission of the disk-type combustor could be reduced to
less than 45 ppm with high energy efficiency. For the tubular combustor, which has been operated in water, high energy
efficiencies and CO emissions below 35 ppm were confirmed. The tubular combustor also proved commercial levels of
combustion properties in a test apparatus ( fryer ) built for kitchens. The combustor has attracted favorable attention at
various fairs and exhibition events.
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Fig. 4 Schematic drawing of test equipment
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Fig. 6 Exhaust CO concentration vs. input energy

IHI 3% Vol.49 No.1 (2009-3 )



100 ppm LAT ( FAEEZOPHLERE ) &%%. Zh
(&, BRBESUCH O A A DMEIREET | CHEk S 5 & BRBERULAS
WHT BN CRGEEIRBET 5720, CO AL 72 & ik &
Nb. £Z°T, PBEEOPEIH ( AHN—F) DK
(KM AL ) 725, ZOEMOESEZRT—DD/8T
A=Y ThbLEZ, TOIFA—FTERLT.

87 BICHEmfEE Co HRNRE (-(a)), P A
I (-(b)) OBREZRT. b~ A 2703 NAY
T, IRIEFRE OB fE > T CO PEHVEZ I3 % 25,
P AREIIE T LWL 2 e2%gh b, 72, COHE
HREE 2 AL PR RE £ ) IR S5 2 EATE 5.
THUT, BEEICL o T, BRI ADSER E 72 D) UG
IMEEEINI 0L EZ HNS.

COFER, BMREOLERE MR EKE (T Cco
PR T & 525, —H THRRIREEDS EA-L, HEX
RIS 5 2 L2k ), BRIl TAR R L
SN B 2 LD ho Tz,

3.2 Fa—JBITq4 /O3 NRE

Ty T a—TREEE LT CO PEHIEE 2 FHI L 724
REESEIRT. 7T7¥Fa—7 B TlE, HAZE)
500 ~ 2300 W T CO HEHREEZ 100 ppm LLFICHIZ %
ZENTEDL., —Jf, TU¥Fa—T7A, CTIE, A
2L o Tl CO DHEHIEEDY 100 ppm Pl &5, L
7255 TC, YA 7 aaUNAY OB LT, T
Y Fa—Tb A FFa—T DR A X% FERT b4k

(a) CO BEHIRE

Bopid, HAETHRLL

10000 —  (UEPHRRHSERER
1000, -!/
’E‘ “dae
j=9
o
i 100
2
2
B
8 @ 389w
0 L M 696w
A 919w
1 \ \ |
0 500 1000 1500
HEHE (1/m)

240 F a7
20 L ®:Fa—7A 4
W F2—7B
A.F=2—7C *

200 -
180
160 -
140 -
120 -
100

80 -

ERE[

CO HEHEEEE (ppm )*1

60 -
40
20

0 1 1 1 1 |
0 500 1 000 1500 2 000 2500

WARE (W)
(7F) *1:0% O, 1%

FS8X COPFHBEIIHT LT VY T 2 — THROE

Fig. 8 Effect of outer-tube diameter on exhaust CO concentration
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Fig. 11  Exhaust CO concentration in prototype commercial unit test
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Fig. 12 Exhaust temperature in prototype commercial unit test
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