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Abstract

To the best of our knowledge, automatic equipment used
for measuring the actual fuel consumption of diesel engines is not
readily available. This equipment is needed for fuel consumption
and spéed control of the Bangkok Mass Transport company. A single
chip microcomputer is .used for back-up the data collection process.
The equipment is designed separately into two parts. The first
part is installed in the bus and used for measuring and recording
the programed information. The second part is a mobile one used
for fetching out and printing out the data from the memory of the
first part. For perfection, the subject matter of the researh
work has heen classified according to the equipment parts mentioned

above. .

This thesis is the first part of the project. It is
concerned mainly with the diesel engine fuel consumption recorder
and the modification and arrangement of the fuel distribution
system. A single chip microcomputer (80C35) is used for the reading
and calculation of the amount of fuel used and stores the calculated
results. The fuel volume detector is a small plastic turbine with
infra-red detection, arrangement which gives output in terms of
pulses. This equipmernit has been continuously tested for more than
30 days. The amount of distance Frayel and the maximum speed of
the bus can also be recorded. A building in time-prbgram is employed.

The total power requried by this equipment is approximately 150 mW.
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77 BAD4 MOV R2,04



LocC.

79
74
7B
7€
7D
7F
80
81
82
84

" 43
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Fi
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AB
62 -
BEOS&

UF MOV A,SR1
MOV §RO,A
DEC RO
DEC K1
DINZ R2,UF

MOV A,00
MOV R3,A
MOV T,A

MOV R6,06
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RETR
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No
FUEL11 = 100

Yes

FUELL1L = 00
FUEL22 = FUELZ2Z2+1

RESTORE A
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LOoC. -DBJ.CODE SOURCE STATEMENT
co AF MOV R7,A
c1 EECé6 DJIJNZ R&,T1
c3 BEOS MOV R&,08
cs 3 RETR

cée BE3Y T1 MOV RO,3Z9
cs Fo MOV A, 8RO
ce Q202 ADD  A,02
CB 57 DAA

cc AD ' MOV BRO LA
cD CcéD1 JZ NEW
CF 04DF JHP  RET

D1 BAODZ NEW MOV R2,02
D= 18 CON INC RO

D4 FO MoV  A,SRO
DS 0301 ADD A,0l
D7 97 DAA

D8 A0 MOV SRO,A
D9 C6DD Jz  FUEL22
DE 04DF 1P RET

DD EAD3 FUEL22 DJINZ R2,CON
DF FF RET MOV A,R7

EO 93 RETR
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INT TIME

SAVE A
RESET INT

SEC=5EC +1

No

SEC=60 >
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SEC = QO

MIN = MIN+1
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Yes

MIN = 00

HOUR = HOUR+1

No
HOUR = 24

Yes
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LOC. OBJ.CODE SOURCE STATEMENT COMMENT

100 AF INT MOV R7,A 1§u;agauanﬁqqlaLna;\:ﬂugﬁatna; R7
101 8907 ORL F1,08 nﬁnqqﬁtﬂnﬁmmﬂmﬁulmaéﬁuﬂ imaéqﬁmmqm
103 Q0 NOF glﬂn\uﬁwoén P13

104 QFF7 ANL F1,F7

104 BAOZ2 MoV R2,02 guqﬂnﬂsnﬁqqutﬁu 2 52u

108  BB3S MOV RO, 3S gquamﬂlnaéﬁuanlnsatﬁuAﬁ%uﬁﬁ

10A FQ MIN MOV A,5R0O Tnanéw%uqﬁ\;ﬂuuanﬁnglaLna;

10B 0301 ADD  A,01 BanaduaR 1 S

10D 57 DAA

1GE A0 MOV BRO,A

1OF  O3I9F ADD A,9F nﬁnvdauéﬁ%uﬂﬁtﬁﬂﬁu &0 H#aﬁd

111 37 CPL A \ At & Funnduaidu oo ez LEuaR
112 Cs16 Jz  CONT ! uqﬁgﬁ\ﬂﬂdgﬂﬁu\uﬁuTUSunsuuﬁﬂ
114 243C JMF MAIN

116 AD CONT MOV 8RO,A

117 18 INC RO uamglmaéﬁﬁuananalguéﬁuﬁﬁ

118 EALA DJNZ R2,MIN léuqunﬂqnhqﬁpghﬁnﬁuwdq MIN ﬂKJ
114 FOQ MoV A,SRO ;qéquaqqugawﬁnﬁu 00

118 0301 ADD A,01L

11D 57 DAA

11E A0 MOV SRO,A

11F  O3DB ADD A,DE nﬁ1vﬂauéﬁiﬁiudtﬁﬁﬁu 24 wiovw
121 37 CPL A ;ﬁﬂd lguAﬁéﬁﬁudlﬁu 00 un:tduéﬁ
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DATE
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RETR
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WANASTNRDY L AToATuRNNA T L 2T

USsnmndehd (RS )

4 dgw 0 LBUNI4 5 EN214 ANEIRWAA
Aol | maddldats %
11 .M., 26 nAnuAaMuYys - Unusadl 6.804 7 ~2.28
Jpsafl - Ra.n. 8.76 8.6 1.86
12 n.;A. 26 naRaoy U 8.6 8.4 2.38
13 m.A. 26 narosagfuf 8.76 8.5 3.05
14 s.A, 26 WHY§ - a1any =0 15.19 15 1.26
ﬁqmn%sﬂh - A8 .N. 15,66 15.3 2.35
17 s.A. 26 wHryS - aaans zU 15.5 15.3 1.30
arany Uy - AN, 16.5 16 3.12
18 m.A. 26 wHuNnys - \anseUs 16.5 16,3 1.3
aanysdy - da N, 17.2 17 1.17
21 m.A. 26 wiys - anenyzdl 16 15.8 1.26
aranyeUy - A8 .N. 17 16 .7 1.79
25 m.A. 26 nnaosoyuft 5.12 5 2.4
26 #.A. 26 naao< ayiud 5.08 5 1.6
28 m.m. 26 nm a1 oyiuf 5.07 5 1.4
3 w.y. 26 nﬂaaqadﬁbd 5.5 5 1
4wy, 26 nnao1oy el 5.4 5 0.8
5 w.u. 26 nnaos ayiufl 10.06 10 0.6
21 Ww.u. 26 naaosoyiud 17.2 17 0.7
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nant sTa a4 LASoatufAnna s Tehiati

' Utunmt s (BRy) | AvBianeas
W hlow O LAUNIA S 2N
Arale | AnAldass %
23 w.u. 26 | mmosayiun 5.02 5 0.4
24 w.u. 26 | vmapsoyfiuf 5.02 5 0.4
25 w.u. 26 | nasoseyiud 5.03 5 0.6
1 s5.A, 26 wARIu -a1ans Ul 18.96 19.2 -1.25
a1 ans U -days 22.2 23.3 -4.,72
IRYT ~WNTY S 26.9 27 .4 -1.82
2 s.n. 26 Wndu wury§ -aany zd3 32.86 33.3 -1.32
6 s.n. 26 WWndu WuNys -aaans =0 38.08 37.6 1,27
7 s.n. 26 TUn®u Wiy § -aanns 203 32.92 32.7 0.67
8 s.n. 26 TUndu wunys -anany 24 34.82 34.6 0.64
9 s.A. 26 WUnf wuny§ -aamnszUl 34.48 34,25 0.67
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MOVP
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ORL

INC

MOV

JMP

JMPP

SEL
SEL

ADDR

MBI

(A) « (A) (K)
vantoyaluBytuoninrénay Ry w¥o
Ry funonhay LaLADT

(B) = (A)+ (R +(O)

0w ADD usuanQvmenay

(A) + (B) A((R))
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wfiou ANL uimifM EX-OR

(REG) +« DATA

TMANYOYA 181U T8A LnDT
Ro.........Rl

((R)) = DATA

Wane oyR U2 um 2 s U Wt oy
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(PC10) + ADDR

nr=immluds ADDR anvluvionihuafiu
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AN UNAN
ghnnds | aTaan Toworusun | S mawiun AN
c AC
EN 1 1 Sun 1 Oadu L mo T swn
ENTO CLK 1 A+T
aruaINFRALRDT 2481 H4 LaAuA0N
woMRIY LR LADT
MOV T, A 1 T« A
WAnAI 8 NLOAR Y LR LADT UGS
aqasfia 1aan
STOP A, PSW. 1 MYAM 5249783 1IRY
SuEa CNT 1 LM AT U MY
STRT T 1 i $unaardia Larn
CLR s 1 0 \ARUT  PSW
CPL S 1 nauwﬁmm’i
MOV A, PSW 1 tASouUn utoye PSW N04uonma
YIRIRDY
MOV PSW, A 1 X LAfouuT LUDEARI NUDARIY LR L AT
uds PSW

NOP 1 g0 1287\ L Aas W
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LOC. OBJ.CODE SOURCE STATEMENT

10 23F7 MoV AF7 7% B93F . MmOV R1,3F
1z 39 ouTL F1,A 77 BAGA MOV R2,04
13 1450 CALL INITIAL 79 Fl ur MOV A, K1
15 oS EN 1 7R AQ MOV SROLA
le -1 EN TCNT & 78 ce DEC RO
17 4% . STAT CNT 7t c9 DEC &1
18 Fb NEW MOV  A.RT 7c ER7S DJINZ R UF
19 121F JBO  OUT 7F 2300 MOV A, 00
18 2480 CALL DISTANCE 80 AB MOV R3S, A
117 o318 JMF  NEW el &2 . MOV T,A
IF BBUO QUT MOV RS,00 82  BEVS MOV Ré,0e
21 1 4RO CALL DATR ourt Ba 93 RETK
o vaiB NP NEW

LOC. OQBJ.CODE SOURLE STATEMENT
PR IN  AFL
51 37 cPL A
=2 5238 JB2  CON Ac 99FE ANL P1,FE
54 93 RETR Az o9 IN AR
s 99FE CON ANL  P3,FE As =7 cPL. A
57 o9 IN  AFL ad s2h8 Je1  CON
e 37 CPL A A 92 KETR
< 32sc 361 REwD A7 DS CON BEL KEI
% 92 RETHK A8 BALC MoV R2,0C
¢ . pave READ MOV FK2,08 AR BIRG nov  RKi,A0
SE BIFO MOV K1,EO he BO3F MOV R, 3F
oo BEF I AE FU DATA MOV &, bKG
&2 81 DATA MOV A 3RL AF 91 MOVX §R1,A
PE MOV BRO, A bu 19 INC R1
o4 ce DEC FRU k1 ca DEC RO
es 19 INC Rl B2 ERAF DINZ R2,DATA
s EAs2 DINLZ R2,DATA Lo cs SEL RBO
o8 89z ORL P10l BS 8903 ORL  F1,03
i a5 HERE IN  #,F1 87 Pz RETR |
o 37 cPL A
& 5270 JBZ  SET
6E  0AsA I HERE
720 B934 SET MOV R1,34
72 18 INC RO
7T FO MOV A, BRG

74 Al MOV 6R1,A



Loc.

co
c1
[+
cS
cé
ce
ce
Ch
e
<o
CF
Lt

s
05
o7
ue
D9
Db
DL
OF
Eu

100
101
103
104
106
108
10A
108
10D
1GE
10F
imn

0BJ.CODE SUURCE STATEMENT

0301
57
ao
ceno
O4DF
EADI
FF
93

Y

NEW

cun

FUOELDD

RF 1

DJINZ
MOV
REIR
rMav
POV
ADD
DAAK
M
Ji
JHF
MOV
INC
MOV
ADLD
DAR
MOV
JZ
JiF
DJNZ
MOV

RETR

R7,A
kK&, T1
R&6,08

ko, 39
n,SRO

Ny

LTI
NEW
RET

a, BRV
A01

RO A
FUEL2Z
KE1
K2, UUN

n,R7

0BJ.CODE SOURCE STATEMENT

INT

MIN

mov
ORL
NOF
ANL
MoV
MOV
MoV
ADD
DRA
MOV
ADD
CPL

R7 A
Fl1,08

F1,F7
R2,02
RO,ZS
A, IRG
A,0L

RO, A
A,9F
A

67.

Colé
243C
AU
18
[ DL
Fo
w3I0L

57

CéeZA
264:C
BOGY
BB1
FF
9z

J2z
JHE
CONT Mav
LINC
CJNZ
MOV
ADD
DAG
MoV
ADD
cFL
a2
Jne
END MOV
INC
Hov
ADD
DRA
nov
MOV
[ (%1%
ADD
DAR
CFL
ADD
<R
Jz
JRP
DATE MOV
MAIN MOV
MOV
RETR

CONT
MAIN
8RO ,A
RO
R2,MIN
A, SRO
A0

RO A
A, DB
A

END
MAIN
RO A
RO

A, IR0

A0

RO A
R1,74
A, 1R1

A,01

A

Ay RO

A

DATE

MAIN
8RO, 01
T,01

“,R7



LocC.

l1&66
168
169
16A
16C
160
16€
170
174
172
174
17e
177
179
178

17C

68.

0BJ.CODE SOURCE STATEMENT

2500
Al
18
FO
001
HO
QS3A

[o- 7]

A
BAOT
18
Fo

001

AL

Ce71

CON

KOO

NEW

Kit

YES

RET

310

RETR
MoV
nov
INC
HOV
ADD
DAA
MOV
J42
RETR
DJNZ
RETR
HOV
MOV
JEO
MoV
MOV

RETR

YES
RO, 2F
A, 3RO
GON

A, 00
SRIDLA
Rl

A, RO
A,01
RO, A
A, 3A

KOO

8RO, A
R::O:
R

A, SRC

AOL

SR A

k11
RZ NEW

RO, 2F
A, 3RO
RET
A,
SRuU A
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tive Business that his De-

pariment has developed

at King Monghut'e Institute
of Techmology revealed in

an interview with Automo-

a P v which
can solve the problem of
fuel pillerage from the

cities bus fleet. An experi-

ment has ailready proved
successful, and the system

v rds, tuel
travelied
spead, will now be linked

distance and
to the new buses due to
arrive in Bangkok. Furh-
termore the system is being
devel ina

ped to operat
similar capacity for auto-
mobiles too.
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