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Numerical Analysis on Color and Brightness in a Luminous Flame

Setsuo TATSUTA
Tatsuya MORI

Abstract

In a luminous flame visible light was emitted by thermal radiation from a soot
particle. Therefore the color and brightness which characterize the luminous flame strongly
depend on the soot density and the flame temperature. It is however difficult to
quantitatively relate the two. In this numerical investigation the effects of soot density and
flame temperature on the color and brightness were analyzed by using a simplified emission
model. In the model it was supposed that the distribution of soot was homogeneous and that
the flame temperature changed linearly. Absorption coefficient KL, which reveals the soot
volume on the optical path was adopted as a parameter. The color and the brightness were
quantified by the correlated color temperature and the luminance respectively.
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Study on the Optimal Operation Scheduling of a Power Storage System

Masaru IGUCHI
Naoki TAMURA

Abstract

One of the uncertainties of a generation system using environmentally-friendly
energy is electric power output fluctuation. To solve this problem, we wish to use an electric
power storage system which minimizes the fuel cost of the thermal generation system. In this
paper, we use the lambda-iteration method to solve the economic load dispatch and the
Newton-Raphson method to compute the power flow solution. We use the gradient method
to search discharge and charge scheduling of the unit. This paper develops an operation
scheduling decision technique for the power storage system within the power system. To
evaluate the effectiveness of the proposed technique, we apply an operation scheduling
technique to a medium-sized power system (IEEE 30 Bus System).
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Development of Electric Wheelchair Controller Devices (First Report)

Yoshiyuki TSUCHIDA
Toshio YAMAGAMI

Abstract

The rapidly increasing number of elderly has necessitated an increase in the need
for nursing care. In addition, the development of welfare programs and techniques to
facilitate the independence of handicapped persons and senior citizens is required.

In cold areas, wheelchairs need a controller device that is suitable for use
indoors and outside. In addition, electric wheelchairs that can be used on snow-covered

sidewalks need to be developed.
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Basic Research into Environmentally Friendly New Energy
Hokkaido Biomass Conversion Technology Using Ethanol Fermentation
Technology—The Sugar Generation Process

Yoshiyuki TSUCHIDA
Mitsuharu SEKI
Makoto CHIBA

Abstract

In order to achieve the target of supplying 10 percent of Japan’s primary energy
supply with renewable energy by 2010, alternative energy sources must be introduced in
order to reduce the use of oil.

One such alternative source is biomass. There are various types of conversion
technologies for biomass. Ethanol fermentation technology has an efficiency rate of 90
percent and is an excellent method for conversion to liquid fuel. However, this method
is difficult to put into practical use. This paper studies different efficient conversion

technologies.
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K (m) BEWM) EiRA) BREC) BAW BHEWV RAREHIE(Q)
0 18.000 0.1757 0.00 3.1626 0 102.447
1 17.100 0.1864 10.86 3.1874 191 91.738
2 16.500 0.1875 22.08 3.0938 379 88.000
3 18.076 0.2161 34.19 3.9062 589 83.646
4 18.064 0.2220 47.33 4.0102 826 81.369
5 18.054 0.2260 60.77 4.0802 1069 79.885
6 18.044 0.2290 74.42 41321 1316 78.795
7 18.038 0.2302 88.20 41523 1564 78.358
8 18.033 0.2313 102.04 41710 1814 77.964
9 17.917 0.2424 116.25 4.3431 2069 73.915
10 17.825 0.2471 130.94 4.4046 2332 72137
11 17.784 0.2471 145.76 4.3944 2596 71.971
12 17.768 0.2477 160.61 4.4011 2859 71.732
13 17.735 0.2482 175.49 4.4018 3124 71.454
14 17.732 0.2482 190.38 4.4011 3388 71.442
15 17.753 0.2498 205.32 4.4347 3653 71.069
16 18.068 0.2529 220.40 4.5694 3923 71.443
17 19.999 0.2885 236.64 5.7697 4233 69.321
18 19.996 0.2885 253.95 5.7688 4579 69.310
19 19.996 0.2920 271.37 5.8388 4927 68.479
20 19.994 0.2932 288.92 5.8622 5278 68.192
21 20.054 0.0748 299.96 1.5000 5499 268.102
22 20.009 0.2788 310.57 5.5785 5712 71.768
23 20.055 0.0901 321.64 1.8070 5933 222.586
24 20.008 0.2827 332.82 5.6563 6157 70.775
25 20.010 0.2715 349.45 5.4327 6490 73.702
26 20.056 0.0665 359.59 1.3337 6693 301.594
27 20.057 0.0473 363.00 0.9487 6761 424.038
28 20.007 0.2693 372.50 5.3879 6951 74.293
29 20.007 0.2741 388.80 5.4839 7277 72.992
30 20.005 0.2815 405.47 5.6314 7611 71.066




x2 K1OHE

e (m) BEWM) BiRA) BREC) BAW BHEWV RAREHIE(Q)
31 20.004 0.2839 422.43 5.6791 7950 70.461
32 20.051 0.0881 433.59 1.7665 8174 227.594
33 20.003 0.2886 44489 5.7729 8400 69.310
34 20.059 0.0445 454.88 0.8926 8600 450.764
35 20.004 0.2874 464.84 5.7491 8799 69.603
36 20.055 0.0630 475.35 1.2635 9009 318.333
37 20.003 0.2886 485.90 5.7729 9220 69.310
38 20.047 0.1272 498.38 2.5500 9470 157.602
39 20.007 0.2781 510.53 5.5639 9714 71.942
40 20.006 0.2815 527.32 5.6317 10049 71.069
41 20.054 0.0677 537.80 1.3577 10259 296.219
42 20.004 0.2874 548.45 5.7491 10472 69.603
43 20.003 0.2938 565.89 5.8769 10821 68.084
44 20.045 0.1459 579.08 2.9246 11085 137.389
45 20.002 0.2962 592.34 5.9246 11351 67.529
46 20.026 0.2110 607.56 4.2255 11655 94.910
47 19.999 0.3131 623.28 6.2617 11970 63.874
48 19.999 0.3125 642.05 6.2497 12345 63.997
49 20.036 0.1593 656.20 3.1917 12628 125.775
50 19.999 0.3098 670.28 6.1957 12910 64.555
51 19.999 0.2927 688.35 5.8537 13271 68.326
52 19.999 0.3096 706.42 6.1917 13633 64.596
53 19.999 0.1530 720.30 3.0598 13910 130.712
54 20.005 0.2886 733.55 5.7734 14175 69.317
55 20.000 0.3084 751.46 6.1680 14534 64.851
56 19.999 0.3072 769.92 6.1437 14903 65.101
57 20.050 0.1070 782.35 2.1454 15152 187.383
58 20.000 0.2950 794.41 5.9000 15393 67.797
59 19.996 0.3111 812.59 6.2208 15757 64.275
60 20.001 0.3060 831.11 6.1203 16127 65.363
61 19.998 0.3149 849.73 6.2974 16499 63.506
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849.732 [C] x7 7 7 7 — /€K 96485.3415 [mol/C] = 8.8069 X 10~ [mol]

HA 2 N o Rl R
93% NaOH 75 0.493g 72D T, 0.493 [g] x 0.93 = 0.4585 [g]

04585[g]x 39.998[ g / mol]

$72, NaOH O&F&iE, 39.998[g/moll7e DT, WEIE >
1000 x 107171

=0.1146[mol /]

L7e%, WiEE 10ImINxt L CTHRd 2 72 OB KE b T b U U AKIERIZ 13.53 [ml] 720 T, NV=NT1"LY,
N % 1.000 x 102 [mi] = 0.1146 [mol/ll x 1.353 x 102 []]

0.1146[mol / [1x 1353 x1072[/]

N -2
1,000 x 1072[/]

=0.1550[N]
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A3 BRARA O FiER R
98% NaOH 7% 0.488g 72D T, # 2 LRI,
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Combustion Characteristics of Wood Pellets in Fire Grate Combustion Systems

Kakuei HAYASHI
Setsuo TATSUTA

Abstract

The purpose of this research is to obtain basic data on the development of
domestic combustion equipment fueled by wood pellets. A small fire grate combustion
system was made for research purposes. Thermal input and air ratios were changed in the
experiment. The flame shape, emission characteristics and thermal efficiency were
examined. White pellets and barks pellets were used as fuel. With the same burning
conditions, the flame shape and thermal efficiency were similar regardless of the type of
pellet. Compared to the white pellets, bark pellets had a lot of ash that piled up on the
fire grate and NO, concentration in the exhaust burned gas was relatively high.
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T& 5, [A URNERBERRE CHLHOARET v 7L LT, KEXLVy MIBHRWRES THY,
ME LY —ThD, Thdx, BREEREZBBIRIET 2 ZLAARETHL 2 Lhb, KAV Y ME
A N =T R E OBRELE LT LTV 5, Al OREEEZ RS LT, ARTHARES
Ly FEBRELE T A F—TRA T =N EK LIBEDTEY, KEXLVy FOAPERES T 5 Hn
2DV, Lo, RESNL Y hOBRBEREICET 200X Z V) LTV 2 220,

Z ZTCAMIETIE, RE~Vy b aREE T2 FIEMBRBERG 2 FET 2 SV ORI 2155 =
EERHEBE LT, IO KKE RSS2 5 UE L, RBESM 228 2 TRBERIECHER R 2 R~ 72,
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2. EREEHLSLURRAE

21 KREALvY OYE

EBRTIX, FRYOBRREREE LIATA XLy b (EERTARSR) LIRS Ot
Pkl Lie =27 XLy b (BEKERSHER) 26 Lz, R0 5E% Figl 12, %
()72 % Table 1 (2R,

BRI E LT, B (ERE - BE), AT Table 1 Fuel characteristics of wood pellet
WE, NIMEENEE L, TR Ok, Pellet material White | Bark
PGy, FEAESy, BEIERSE) P L EEEE Y OflE .

Diameter [mm] 6.1 6.8
X T3 ZHEASNWTT “ o JLHRIHTIC
I H AR RS I TAT72 o Tz, JLHETHTL | Length (] 57 | 110
I CHN =—#— (YANAKO MT-3) %\ 7z, Quality

Apparent

W=7 XLy b OTESHTB LOITHIHTIZ> | evaluation ; [g/em’] | 119 | 1.04
ensity

WIS Y Y 2B HFIC LT,
RUA MLy hOFRAN=7 by b LD

Bulk density [g/em®] | 0.66 | 0.59

Moisture [%] 9.1 10.0
HETMEWVIEIRE o TS, £, RUA B
. Industrial Ash [%] 0.4 4.7
Ny FORGERREIL 04%72DIZK L, N—
) analysis Volatile matter [%] 75.5 74.0
7Ly MZIE 47% b DIRG B EEN TV D,
. 5 e Fixed carbon [%] 15.0 11.3
W=7 Xy N FRENRBEES TV 555,
44 N o i C [%0] 50.65 | 43.0
R@Tﬁﬂfiiﬁﬁﬁi:iﬁZD%?@F'-:EJFE#%EEﬁ‘éo ﬁ Ultimate
. . . H % 5.89 5.50
R DRGNS T0%LL EL@mWDOT, BREBERL | analysis el
. N % 0.17 0.37
ThY, BREEMES By, mFEEEIT 4300 keal /kg Pl
Higher [MJ/kg] 18.1 18.4

REL, ITHOYRLTTH D,
Calorific calorific value  [kcal/kg] | 4310 | 4380

value Lower [Ml/kg] 16.6 16.9

calorific value  [kcal/kg] | 3940 | 4020

Fig.1 White pellet (left) and bark pellet (right)
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KAE T PRBEREE ORE Z Fig2 (RS, @RI IS E LB L S h T\ D,

REANLy b BIFRVy b)) B3Ry A—CiF2bnTBY, 27 Va—T74—4% (R Y a—4
£ 60mm, A7V 2—EyF 40mm) (XD AKPEESH, KigEFECETT 2, A2V 2—3FHT
FHiSHE D, Ny MUEGEIZIZODERNHDH L THEEINLIDOT, HONLH 1 BEEHZY DXLy
MK E O T L AEER A S T, TORE, FUA XLy h T 18+3g, N—27 XL v R T
1L 19+3g ThoTz,

Nl R KT DI, BREEE EMoOPERE L B ERAT D, kg EOXLy ME, &
JERE L0 S S D 2EKUT K o TRRBET 2 KIS TIZIZ 45 A vy a2 D AT U L AfdE HWe, ZOF
IR 130mm, BATE 60mm TH D, ER/OMAGI (EAE 3mm) 1%, kA& FOMMAHIZHAWAEET
2 EF ORI BTV D, BREEE O HETIE 300mm, & S 500mm, HATX 240mm ThH 5, FREEIKEE
ERIEET D701, BIEEOFIRIZIIME Y 7 ARWY 1T 5 TnD, XLy MIHER L72RRET
RBET D, EERFITIBE ORECTREIRBE L, HESITEQEIRES Y 20 BIEBUREET 2, IKITk
FNOH%ET L, IKZTITHED, BRBEPET A TRBEE O H B AT I HR Y A0 7o IR 2208 0 28~
L#ENPND,

IRBEHE T AL & ok ko BRBIER L 0, Bk Exhaust gas
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Manufacture of Biodiesel Fuel and Its Spray Combustion Characteristic

Tetsuya YAMAMOTO
Setsuo TATSUTA

Abstract

Small type BDF manufacturing equipment was constructed and its performance
was evaluated. Waste soybean oil was used as a raw material. The combustion
characteristics of BDF/kerosene mixture fuel were clarified in a spray combustion
device. The fuels tested were kerosene, BDF20wt% mixed kerosene (BDF20) and
BDF40wt% mixed kerosene (BDF40). In the experiment, the heat input was kept
constant and the air ratio was changed from 1.1 to 2.0. From the results of the burned
exhaust gas, it was revealed that the burning characteristics of BDF20 and BDF40 were
almost the same as those of kerosene.
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Table 1 Specifications of fuels

BDF Kerosene Gas oil
C [wt%] 78.2 85.7 86.7
H [wt%] 12.2 14.1 13.1
(0] [wt%] 11.8 0.2 0.1
S [wt%] <0.0001 0.005 0.05
Density [g/em’]1@ 15°C 0.885 0.795 0.833
Kinematic viscosity ~ [mm?/s]@30°C 6.1 1.5 3.5
Lower calorific value  [MJ/kg] 37.0 43.5 42.7
Flash point [C] 184 50 65
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Fig.1 Manufacturing process of BDF
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Table 2 Specification of equipment

Amount of waste edible oil [0 18
Power supply [V] AC100
Reaction tank capacity [ 30
Washing tank capacity [0 70
Weight [kg] 46.6
length x width x height [mm] | 577x1077x1265
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Table 3 Specifications of tested fuels

. . 3 o
Kérosens  BOF20  BOE4D Fuel Lower calorific value [MJ/kg] Density [g/em’]@20°C
b2 E-=T Kerosene 43.5 0.796

BDF20 422 0.810
R .‘1-4- BDF40 40.9 0.827

Fig.3 Tested fuels
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Table 4 Fuel consumption and heat input

Fuel Fuel consumption [kg/h] Heat input [kW]
Kerosene 83 100
BDF20 8.4 99
BDF40 8.5 97
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A Radio Telescope for Solar Wave Observations

Shinya HIRAIWA
Kohzoh OHSHIMA

Abstract

In recent years communications using electric waves have advanced rapidly and
are indispensible in our lives. Electric waves also exist in nature and solar waves are
especially powerful. Solar waves can affect radio communications and as such, we
should know their characteristics. In this study, a simple radio telescope was
manufactured and the solar waves from the sun (which are the most powerful source of
easily observed electric waves) are studied.
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Report on Engineer Ethics Education (Second Report)
“Engineer Ethics Education in a Society Where Information is Accessible
Everywhere, Anytime”

Yoshiyuki TSUCHIDA

Abstract

This paper is an introduction to engineer ethics at Asahikawa National College
of Technology, which are designed to support the educational aims of JABEE to
“realize the social responsibility of engineers.”

The aim of engineer ethics education strives to promote ethics in education from
various angles in accordance with the PDCA cycle.

Engineer ethics education understands the influence technology has on society
and codes of conduct are assumed from prescriptive social norms and organization
ethics. It is assumed that an educational goal is to promote ethics based on one’s own
conscience.
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Some Examples of the Education Program for Communicators in Science and
Technology Provided by Japanese Universities

Tomoya TAKADA

Abstract

Some examples of the Education Program for Communicators in Science and
Technology provided by Japanese universities are introduced. Some opinions of similar
programs in National Colleges of Technology are also expressed.
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The Practice of Japanese Language Education
at Asahikawa National College of Technology

Hiroyuki ISHIMOTO
Takehito KATO
Shinobu KURAMOCHI

Abstract

The Japanese department of Asahikawa National College of Technology has
been teaching students a wide range of skills, aiming at having students acquire
Japanese communicative competence necessary to be a member of society in the future.

In 2007, this academic year, we welcomed a teacher of Japanese through the
teacher exchange program between National Colleges. Taking advantage of this
opportunity, we have looked back at what we have done, and will strive for the
betterment of teaching Japanese.
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Correlation between the Scores in the Mathematics Entrance Examination and
the Grades after Admission at Asahikawa National College of Technology
—Case Study 2004 — 2006 —

Shinichi KONDO

Abstract

The author studied whether there was any relationship between the scores in the
mathematics entrance examination and the year-end grades in mathematics at
Asahikawa National College of Technology ten years ago. As the environment which
surrounds new students has changed in the last 10 years, the same relationship was
again studied — this time for applicants between 2004 and 2006.

Both the past data and the more recent data showed a weak relationship between
entrance examination scores and year-end grades. However there was a strong
relationship between midterm scores and year-end grades. The author also reports that
students who entered via the recommendation system were better than the students who
took the entrance examination.
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An Analysis of the Contents of Basic Mathematics in the Industrial System - II1
— The Civil Engineering System —

Kouichi NAGAOKA

Abstract

The author carried out research on the content of the mathematics used in the
Industrial System in 2001 and 2003. Textbooks used in the Mechanics Course, Electric
Course, Information Course and Chemistry Course were investigated and compared
with the mathematics in textbooks used in regular high schools.

This paper also examines the study of civil engineering in high schools.
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