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o8 st & A Fuel research Lab : 20097 SAN DONATO MILANESE

administration bureau :

Report number 1, 96 95 Viale Alcide De Gasperi, 3

Research institute test :
Via Galileo Galiei, 1

Proof test of PEAM
( Additives to Diesel )

Based on Test on Ravenna city bus

Vehicle : 343 Orlandi =
Engine  : 8200- 12 FIAT
Milage mater befoere Test : 232,861 Knm

Drive test of Fuel consumption and Accelerating without PEAM

© Euel consumption test

( 60 Km/H , Go 5 Km 7T& 3 Ko & 8 & Kn
V e 7 ) Fuel 960 cc MEEEE 704 cc & & 1664 cc
Back & kKm J&F U 3 Knm & 8 § Ko
Fuel 961 cc HEEaE: 607 cc & £ 1568 cc
Total trip fuel consumption : 3, 222 cc
Total trip distance /4 Kn
Milage ««+ee- 20/. 37 cc/Kn, #. 94 Kun/L
© Accelerating test
( 30 — 80 Km“H
V @Yy )
Go : 4 /. L2 sec , 44,3 B Ave. ..
Back : 39. 0sec. , 39.3 # 4L0. 9 & sec.
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Drive test of with PEAM

/ & & Km 7Ef768. Alternater IS unactuated

© Fuel consumption test

( 60 Kn/H Go 5 Knm T 3 Ko & 8 § Ko
V BEEXT) Fuel 856 cc #HEET 581 cc 2 Bt 1437 cc
Back S Knm b 3 Knm & & § Knm

Fuel 917 cc B 617 cc & Ef 1534 cc

Go &S m - =- & 7 5 Km

Fuel 908 ce @ - --- - & 5 908 cc

Total trip fuel consumption : 3, §7 9 cc
Total trip distance : 2/ Kn

Time : 2/ mn

RO AEODI NIV MREIZ LD RINEN ST EEE - B HISISRE ZRT
B5E. /BANAHEIES, XiEROEEOES. RIRENSNETBENDOT, CIT
Bl I NnicigHEErETFEMEER3LTRES RN, EE501F., 8O3 NI MR
ESETIL TNBRITIE Kifistlil R QBN T RIVF—ZFRERFRES TN S TH
%, The absorption energy needs to be considered by converter when activating 3 Band conductance.
Therefore, the total consumption of the above 21km shallbe 3,8 7 9 cc t0 3, 743 ccTh
Beui<, Diesel / litter of fuel consumption §. 3 Km/H &E5Fci5,

The reduction of Fuel consumption by adding PEAM can be shown as the following formula

5.3 — #. 9¢ —_
T X /00 = 6.8 %
© Accelerating test
( 30 — 80 Kn, H ) ( Tst time ) (2nd time )
Go gy, 3 sec. 40. & B
Back 3%. 2 sec. 37. 4

Total trip Ave. 39. 3% sec.

fractional shortening of Acceleration time can be shown as the following formula

40. 95 — . 8
0. 9‘}7 X /00 = 3.8 %

Alternator’s breakdown ( TOHENICE ST ) BIMEIRSHKITBEL TIE. 7—&
BT UTUFEN, BERBNISEEZIOND,
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Emission gas opacity test

© Driving without PEAM

A 60 Kn/H Emission gas opacity - BOSH = 0.60
(Vv @EEFT ) MSA =

30 — 80 Ku/H accelerating ( Ave. )

(V @BEET ) XE— RFERAE @ M S A  Linear = 7 0

% Ax0.4an =90. &

Low speed drive ZE—2 AFEME : MSA Linpear = 539. 3

from Neutral % Ax0.dn — £2. &
© Drivi th PE
/ & & Kn after driving Al ternator IS Unactuated
60 Kn/H Emission gas opacity - BOSH = (0. t£
(@B%EVET) ( & % reduction )
MSA = 0
30 — 80 Kn,/H 705 ( Ave. )
B (@%VET) REe—27 ANBEABEE : MS A Linear = £ 7. §

(reduction : 3. 5% )

2 Ax 0.dm = § ¢

(reduction : 2% )

FEEfT (==2—F ARE—Z7 AFEHE: MS A  Linear = 3 2

SILET) DD DI ( ML /8. §%)
%A x 0.dm =5 2. §

(WsE: /&%)

Conclusion
Consistant speed ( 60 ¥m/H ) dirivng of Diesel, effect of PEAM is

3. % 6 ~ 7 % of fuel reduction . 30 — 80 Km/H of acceleration test

¥ 3 ~ 4 % of mprovement on engine is be possible.
This additive improves the opacity of emission gas alittle. (MAS -TECNECO

MEEEIREASE Linear scale lCdkoic ) Accuratelly, at accelaration (30 —* 80 Kn/H)

THNT, 8 % reduction, and at Neuteral gear to acceleration,

-iZ, 1 8 % of reduction.

San Donato Milanese Chief Director
1982 €F 12 H 9 H

= & Dr. Salvi
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AUTB 002

Fuel additive (PEAM) test on City bus

K city transportation authority

1. TEST Vehicle |
K 2203 5458 HNO R E 100 49 £ B
Engine : B 200, 185 PS, 2400 rpm, After engine overhaul 82,865
2. TEST date
1980 &/ B29H | 10:30 ~ 15:00 AF  Temp.15°C
K M 3R i
3. TEST subject |
(1) ldling fuel consumption
(2) Driving fuel consumption
(3) Black smoke emissi‘on
4. TEST result |
(1) ldling fuel consumption Measure time«+- / min Water ... 70°C, 500 rpm
st time 2nd time Ave.
7 (cc) (cc) (cc)
PEAM Without 2 |7 2 & 28 %
With 254 25 25 & 3 . 8% reduction
(2) Driving fuel consumption
(«4) 30 kn/H , 750 rpm|,  Measure time... 1 min
15t time 2nd time | 3rd time Ave.
(ce) (cc) (cc ) (cc )
Without L8727 194 114 8. &
With /09 /08 | /702 |704. 3 3. 9 %reduction
(o) 40 fm/H , 1,000 r]l?m , Measure time ... 1 min
st time 2nd time Ave.
, (ce) (cc) (cc)
PEAM Without | /26 | 724 | 725
With /24 /24 F 25 No change
(8) Black smoke emission amount |
st time 2nd time 3rd time 4th time 5th time Ave.
% % % % % %
Without | 32 33 | |34 34 | 30 | 3/.8
With o D o | £ 7 2 4 /& i Dae o2
| 36 % reduction
|
- 1 - 38



5. Route test

(1) Vehicle :  same as the last test
(2) Period : Feb. 4to 22,1980
(3) TEST result

Date . Temp. Distance Supply fuel Bus route
CAM 6 : 00 km L
_12- 4 0 °C &3 — -
s 5 y &7 37 | "HE®
, il 6 -4 §é 35 = 5 B
Withaut 4 7 —7 57 33 | R B®
8 —d ¢+ 5 37 =" E R
&t - Fig J42 Y| 0.396 L/ kn
2. 18 3 °C 5l e &R HE R
7 19| /3 §é 40 HF 8
20 é l 0.2 o2 7 X R
With | 21 & /02 40 | EE®
s 22 3 52 I35 H X &
& - km L
g - 374 R/ 0.365 L/ kn

7. 8 % Reduction

BiRT A bOHE KR - BWEEHN - BEIRBEFCXD ., SLEESHELIDOZ
EZXOND,

For Route test, Temperature, Traffic, Driving and etc may effect on the results.



AUT CT 807
Fuel additive (PEAM) test on Truck
O K Logistics KK. sZrgEzs

Field data of fuel consumption on Truck can be effected by various factors such as Cargo
weight, Air resistance, Air pressure of Tire, Traffic condition, etc.

A daily route delivery truck has been selected for the test and coefficient value to be
calculated a coefficient value from data of Distance, Cargo weight, Fuel and Milage.

Comparing coefficient values of the same vehicle with PEAM and without

Vehicle ... Nissan cp 43 V, 11 ton capacity | July 1977 , No5748, Self weight 9 ton
Supply fuel  ---- P B MAFEXIE, Diesel by Idemitsu
Route ve.. Nagoya —=—~ Kyoto (Incl. pickup & delivery ) Express highway,

National route

Diesel without P E A M Diesel with 1/5000PEA M
e R PR RS S N R 2 R
1 |27 2| 379 |19.06 | 128 2.96 83.08 1|3 1|35 |21.2a | 117 3.00 90.72
2 3| 372 | 28.27 | 128 2.91 108.32 2? 2| 336 | 24.85 | 105 3.20 108. 32
3 6| 365 | 14.86 | 120 3.04 72.57 3? 3| 336 [22.30 | 100 3.36 105.17
4 7| 320 | 20.88 | 107 3.07 91.87 4° 4| 364 | 16.12 { 125 2.91 73.15
5 8| 363 |21.93| 118 3.08 95.15 5° 6| 336 | 21.19 | 100 3.36 101.44
6 9| 337 |17.03| 100 3.37 87.72 6’ 7| 364 | 27.85 | 100 3.64 134.13
7 10 | 349 | 23.65 | 112 3.12 101.74 7° 8| 336 | 18.66 | 130 2.58 71.49
8 13 | 337 | 18.36 | 120 2.81 76.84 8’ o| 334 | 12.70 | 100 3.34 72.48
9 14 | 358 |.23.93 | 110 3.25 107.17 9’ 10 | 366 | 29.11 | 120 3.05 116.24
10 15| 330 | 18.35 | 102 3.23 88.49 10* 11 | 319 | 13.79 | 100 3.19 72.70
i1 16 | 330 | 14.85 ] 112 2.95 70.27 11° 13 | 341 | 23.27 | 100 3.41 110.04
12 17| 349 | 25.60 | 115 3.03 105.00 12* 14 | 359 | 20.85 | 139 2.58 77.09
13 18| 357 | 15.74 | 100 3.57 88.32 13° 15| 365 | 21.49 | 100 3.65 111.29
14 20| 368 | 27.12| 130 2.83 102.25 14? 16 | 345 | 19.04 { 120 2.87 80.62
15 21 334 | 21.05| 105 3.18 95.59 15° 17 | 351 | 26.49 100 3.51 124.57
16 22| 339 | 21.49 | 110 3.08 93.96 16’ 18 | 339 | 21.31 100 3.39 102.75
17 23| 335 |[11.48 | 100 3.35 68.61 17’ 22 | 349 | 30.34 | 129 2.70 106.43
18 24 | 337 | 20.50 | 100 3.37 99.42 18’ 23 | 349 |19.19 | 100 3.49 98.38
19 27| 343 | 15.40 | 105 3.27 79.71 19°| 413 | 330 | 18.51 120 2.75 75.65

Total |6,611 |375.55| 2,122 1,716.08 20° 14 | 332 | 26.52 | 100 3.32 117.93
Ave. | 348.0] 19.98| 111.7 3.13 90.32 21’ 18 | 332 [ 23.60 | 120 2.77 90.19

22’ 19 | 400 | 29.88 | 130 3.08 119.63
23’ 20 | 411 | 14.46 | 140 2.93 68.87
247 21 | 331 |23.77 | 100 3.31 108,47
252 22 | 333 [19.26 | 100 3.33 94,11
26° 24 | 328 |20.05 | 110 2.98 86.62
27° 25 | 336 | 22.27 | 100 3.36 105.07
28’ 28 | 328 | 25.65 | 110 2.91 103.32

Total 9,701 | 613.76| 3,115 2,726.87

Ave. 346.5( 21.92 | 111.3 3.14 97.39

- 1 -
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Coefficient value Without PEAM

/ ) Arithmetic Average
20. 32

2 ) Standard Deviate

\/2,794.91 = (19 — 1)
= 12.46

102.78 <— 90.32 — 77.86

1107.30 = (19 — 7))
= 92.28

3 ) Frequency Distribution Average

4 =19 = 0.21

93.95 + (2 X 0.21)
= 94.37

Coefficient value With PEAM

/)  Arithmetic Average
7. 3%

27) Standard Deviate

\8,920.20 = (28 — 1)
= 18.19

115.58 =<— 97.39 —= 79.20
1602.94 = ( 28 — 12)
= 100.18

3 ) Frequency Distribution Average
( — 1830 ) = 28 = — 0.46

101.95 + (2 X — 0.46 )
= 101.03

Fuel comparison by TK Coefficient values

Without With PEAM Gap %
Arithmetic Average 90. 32 97. 39 7- 83
Standard Deviate 92. 28 100. 18 8. 56
Frequency Average 94. 37 101. 03 7- 06
276. 97 298. 60 7. 81
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AUT CT 708

PEAM

( 110,000 ) Additive Test

K | Logistics KK. EFFErEEES

(1) Vehicle 11 ton, Nissan 433 CD 329
Driving route ...  Osaka —~ Nagoya —~ Osaka
without PEAM with PEAM
1979. April May June July
Operating days 24 days 3% days 2 & days 2 4 days
Dirving Distance  kn| /0082 /0508 /0724 | /092/
rFueI Consumption X oL 390¢ 3672 a4 B
Milage  kn,/L 2. 40 2+ &9 v 9 2y &89
PEAM usage  m1 0 0 3&0 480
Improvement % 0 0 /0. 4 9. &
(2) Vehicle 11ton, Isuzu 52 4= SRM 680
Driving route e« Osaka —=~ Kyoto —= Osaka
1979. April May June July
bperating days 2 4 days 2 % days 2 & days 2 & days
Dirving Distance  km BLLd 3254 33864 S%£07
Fuel Consumption L /243 £ Zad L2235 /7;2 ©+L7
Milage km /L L+ 7 e A 2. 7Y L TS
PEAM usage =l 0 f20 I28
Improvement % 0 / O §© /0. 0
(3)  Vehicle 11 ton ., Mitsubishi 54 £ FV 119 S
Driving route === Osaka —~ Tokyo —~ Kobe —~ O0Osaka
1979. Apri May June Jy |
Operating days 24 days 24 days 2 & days 2 & days
Dirving Distance  kn| / &7/ 44 /4227 /I ST7T47 | 16994
Fuel Consumption L Yi29 #3332 4289 Y& 94
Milage kn/ L 3. 4/ s 28 3.677 S. 62
PEAM usage  ml 0 #4840 £ 80
Improvement % 0 Pe & &. &
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