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มาตรฐาน  ISO 3046 ท ี่เก ี่ย วข ้อ งก ้บ การท ด สอ บ เค ร ื่อ งยน ต ์
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มาตรฐาน  ISO 3046 ท ี่เก ี่ย วข ้อ งก ับ การท ด ส อ บ เค ร ื่อ งยน ต ์ [26]

In te rna tiona l C om bus tion  Eng ines - Perfo rm ance

Part 1 - E ng ines  fo r land, ra il-traction and m arine use - s ta nda rd  re fe rence cond itions  
and dec lam a tions  o f power, fue l consum ption  and lub rica ting oil consum ption

ก. 1 Scope

This report of ISO 3046 specifies the standard reference conditions and the 
methods of declaring of power, fuel consumption and lubricating oil consumption for 
reciprocating internal combustion engines using liquid or gaseous for particular engine 
applications.

ก .2 F ie ld o f app lica tion

This part of ISO 3046 covers reciprocating internal combustion engines for land, 
rail-traction and marine use, excluding engines to propel agricultural tractors, road 
vehicles and aircraft.
This part of ISO 3046 may be applied to engines used to proper road construction and 
earth-moving machines, industrial trucks and for other applications where no suitable 
International Standard for these engines exist.

ก .3 R e fe rences

IS01000, SI units and recommendation for the use of their multiples and of 
certain other units.

ISO 1204, Reciprocating internal combustion engines - Designation of the 
direction of rotation.

ISO 1205, Reciprocating internal combustion engines - Designation of the 
direction of cylinders.

ISO 1585, Road vehicles - Engine test code - Net power.
ISO 2534, Road vehicles - Engine test code - Gross power.
ISO 2710, Reciprocating internal combustion engines - General definitions.
ISO 3046/2, Reciprocating internal combustion engines - Performance - Part 2 :

Engine tests.
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ISO 3046/4, Reciprocating internal combustion engines - Performance - Part 4 : 
Speed governing.

ISO 3046/6, Reciprocating internal combustion engines - Performance - Part 6 : 
Overspeed protection

ก.4 Units and te rm s

ก.4.1 The units used are those of the International System of Units (SI Unit) 
described in ISO 1000.

ก.4.2 The general engine terms used are as defined in ISO 2710.

ก.5 S tanda rd  re fe rence cond itions

For the purpose of determining the power and fuel consumption of engines, the 
following standard reference conditions shall be used :

Total barometric pressure : 
pr = 100 kPa 

Air temperature :
Tr = 300 K (27 °c)

Relative humidity :

(j)r = 60 %
Charge air coolant temperature :

Tcr= 300 K (27 °C)

If other reference conditions are chosen, these shall be stated.

NOTES

1. Relative humidity of 60% corresponds to a water vapor pressure of 2,133 kPa (16 
ทาทาHg) at a temperature of 300 K.
2. The air density at the standard reference conditions is equivalent to that at 98 kPa 
(376 ทาทาHg) and 20 °c  and to that at 101 kPa (760 mmHg) and 30 °c
3. For automotive type inboard and outboard marine propulsion engines, the standard 
reference conditions in ISO 1585 and ISO 2534 may be applied but they shall be stated.
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ก .6. Aux ilia ries

ก .6.1 In troduction

เท order to show alertly the conditions under which a power is determined, it is 
necessary to distinguish those auxiliaries which affect the final shaft output of the engine 
and also those which are necessary for the continuous or repeated use of the engine. 
Items of equipment fined to the engine and without which the engine could not in any 
circumstance operate at its declared power are considered to be engine components 
and are not therefore, classed as auxiliaries.
(Such as fuel injection pump, exhaust turbocharger and charge air cooler are in this 
category of engine components.)

ก .6 .2  dependen t aux ilia ry  : Item of equipment, the presence or absence of 
which affects the final shaft output of the engine.

ก .6 .3  independen t aux ilia ry  : Item of equipment which uses power supplied from 
a source other than the engine.

ก .6 .4  essen tia l aux ilia ry  : Item of equipment which is essential for the continued 
or repeated operation of the engine.

ก .6 .5  non-essen tia l aux ilia ry  : Item of equipment which is not essential for the 
continued or repeated operation of the engine.

ก .7 D ec la ra tions  o f pow er  
ก .7.1 In troduction

ก .7.1.1 Purpose o f s ta tem en t o f pow er

Statements of power are required for two main purposes :
a) the declaration by a manufacturer of the value of the power which his engine 
will deliver under a given set of circumstances. This declared value is known as 
the “ rated power” .
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ช) the verification by measurement that the engine delivers the power which has 
been declared in a), under the same set of circumstances or after proper 
allowance has been made for any difference in circumstance.
To specify the set of circumstances under which the declared value of a power 

would be achieved, the declaration shall state :
a) the kind of statement of power (see 7.4) and of necessary, the ambient and 
operating condition (see 7.4.2).
b) the kind of power output (see 7.3).
c) the kind of power (see 7.3).
d) the corresponding engine speed.

NOTE

1. The term used in a) to c) may be combined, for example, continuous net brake fuel 
stop power.
2. Where appropriate to the engine application and the method of manufacture, the 
power achieved may be subject to a tolerance on the declared power. The existence of 
and its magnitude shall be stated by the manufacturer.
3. Measurement of the powers referred to in this International Standad shall be 
determined in accordance with ISO 3046/2.

ก .7 .1 .2  Un it o f pow er

Power shall be expressed in kilowatts (kW) The addition of the equivalent metric 
or imperial “horsepower” is permitted for a transitional period.

ก .7 .1 .3  Pow er and torque

For engines delivering power by a shaft or shafts, any power in this International 
Standard is a quantity proportional to the mean torque, calculated or shafts transmitting 
this torque.

For engines delivering power other than by a shaft or shafts, reference shall be 
made to the appropriate International standard for the driven for the driven machine.
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ก .7 .1 .4  Eng ine speed

The speed of an engine is the mean rotational speed of its crankshaft or 
crankshatts in revolution per minute, except in the case of “free piston” engines where 
the speed is the number of cycles per minute of the reciprocating components.

ก .7 .1 .5  Eng ine w ith in tegra l gearing

When stating the power of an engine fined with an integral (built-in) speed 
increasing or reducing device, the speed of the driving shaft extremist shall also be 
given at the declared engine speed.

ก .7.2 K inds o f pow er

ก .7.2.1 Ind ica ted pow er

The total power developed in the working cylinders by the gases on the 
combustion side of the working pistons.

ก .7 .2 .2  B rake pow er

The power of the sum of the powers measured at the extremity of the engine 
driving shaft or shafts.

ก.7.2.2.1 Any statement of brake powers shall be supported by the 
following list of auxiliaries :

a) essential dependent auxiliaries as defined in 6.2 and 6.4;
b) essential independent as define in 6.3 and 6.4;
c) non-essential dependent auxiliaries as defined เท 6.2 and 6.5.

The power absorbed by the independent and the non-essential dependent auxiliaries 
may be significant, in such cases, their power requirement shall be declared.
Note - Examples of typical auxiliaries are listed in annex A for guidance purposes. These 
lists are not necessary complete.

ก .7.2 .3 Net b rake power

The brake power measured when the engine is using only the auxiliaries listed in
7.2.2 a).
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ก .7 .3  K inds o f pow er ou tpu t

ก .7.3.1 con tinuous  pow er

Power which an engine is capable of delivering continuous, between the normal 
maintenance nitervals stated by the manufacturer, at stated speed and under stated 
ambient conditions, the maintenance prescribed by the manufacturer being carried out.

ก .7.3.1 O verload pow er

Power which an engine may be permitted to deliver, at stated ambient 
conditions, immediately after working at the continuous power.

The duration and frequency of use of overload power which is permitted will 
depend on the service application but adequate allowance shall be made in setting the 
engine fuel stop permit the overload power shall be expressed as a percentage of the 
continuous power, together with the duration and frequency permitted and the 
appropriate engine speed.

Unless otherwise stated an overload power of 110% of the continuous power at 
a speed corresponding to the engine application is permitted for a period of 12 hours of 
operation.

NOTES

1. The power of marine main propulsion engines is normally limited to to continuous 
power, so that the overload power cannot be given in service. However, for special 
applications, marine mnain propulsion engines may develop overload power in service.
2. If the engine application is not determined, the engine manufacturer shall specify the 
overload power and the corresponding engine speed.

ก .7 ,3 .2  Fuel s top power

Power which an engine is capable of delivering during a stated period 
corresponding to its application, and at stated speed and under stated ambient 
conditions, with the fuel limit so that the fuel stop power cannot exceeded.
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ก .7 .4 K inds o f s ta tem en ts  o f pow er 
ก .7.4.1 ISO powers

ก .7.4.1.1 ISO pow er

Power determined under the operating conditions of the manufacturer's test bad 
and adjusied to the standard reference conditions in clause 5.

ก .7 .4 .1 .2  ISO s tandard pow er

The name given of the continuous net brake power which the engine 
manufacturer declares that an engine is capable of delivering continuously, between the 
normal maintenance intervals stated by the manufacturer, and under the following 
conditions :

a) at a stated speed under the operating conditions of the engine manufacturer's 
test bed;
b) with the declared power adjusted to the standard reference conditions given 
เท clause 5;
c) the maintenance prescribed by the engine manufacturer being carried out.

ก .7 .4 .2  Serv ice  pow er

Power determined under the ambient and operating conditions of an engine 
application.
To establish service power, the following conditions shall be taken into account :

a) the ambient conditions, or any nominal ambient conditions according to the 
special requirements of inspecting and/or legislative authorities and/or 
classification societies, as specified by the customer (see clause 12);
b) the normal duty of the engine;
c) the expected interval between maintenance periods;
d) the nature and amount of the supervision required;
e) all information relevant to the operation of the engine in service (see clauses 
12 and 13).
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ก .8. D ec la ra tions o f fue l consum ption  
ก.8.1 D e fin itions

ก .8.1.1 Fuel consum ption

The quantity of fuel consumed by an engine per unit of time at a state power and 
understated conditions.
The quantity of liquid fuels shall be expressed in mass units (kg).
The quantity of gaseous fuels shall be expressed in energy units (J).

ก .8 .1 .2  Spec ific  fue l consum ption

The fuel consumption per unit of power.

ก .8 .1 .3  ISO specific  fue l consum ption

The name given in the specific fuel consumption at the ISO standard power.
If not otherwise specified by the manufacturer, a declared specific fuel consumption 
shall be considered to be the ISO specific fuel consumption.

ก .8 .2  Re fe rence ca lo rific  va lue  o f fue ls  
ก .8.2.1 Liqu id fue l eng ines

The declared specific fuel consumption of a liquid fuel engine shall be related to 
a reference lower calorific value of 42,000 kJIkg (10,030 kcal/kg).

ก .8.2 .2  Gas eng ines

The declared specific fuel consumption of a gas engines shall be related to a 
stated lower calorific value the gas. The type of gas shall be declared.

ก .8.2 .3 Specific  fue l consum ption  dec la ra tio ns

The specific fuel consumption of an engine shall be declared at :
a) the ISO standard power;
b) (if required by special agreement) at any other declared powers and at 
specific engine speeds appropriate to the particular engine application.

Unless otherwise states, a deviation of +5% is permitted for the specific fuel consumption for the
declared power.
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ก .9. D ec la ra tions o f lub rica ting oil consum ption  1 Lubrica ting oil consum p tion

ก .9.1 Lubrica ting oil consum ption

The quantity of lubricating oil consumed by an engine per unit of time. This 
quantity is used for guidance. It shall be expressed in litres or kilograms per engine 
operating hour at the declared power and engine speed.

ก.9.2 The lubricating oil consumption after a stated period of running-in 
shall be declared.

ก.9.3 The oil discarded during an engine oil change shall be not 
included in the lubricating oil consumption declaration.

ก .10. A d ju s tm en t o f ne t b rake pow er fo r am b ien t cond itions

ก.10.1 When it is required to operate the engine under conditions difference 
from the standard reference conditions given in clause 5, the net brake power output 
shall be adjusted to or from the standard reference conditions by the following formulae 
(see note 1) :

Px = (XPr

a = k-0.7(i-k) - — 1 (see note 2)

f p x  ~ a 0 x P s x ไm
( t  y ̂r ( t  y ̂cr

l  P r  - a <t>rPsr , TV  X J 'T e x  X

(ก -!)

(ก-2)

(ก-ร)

ก.10.2 เท the case of turbocharged engines in which the limits of turbocharger 
speed and turbocharger turbine inlet temperature have not been reached at the 
declared power under standard reference conditions, the manufacturer may declare 
substitute reference conditions to or from which power adjustments is to be made.
The following formulae (4) and (5) will then be used instead of formua (3)

. P r

๓ ( r  V " (t y

J  ox ,
Pra =  pr X

(ก-4)

v^max /
(ก-5)
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Where :
Pr is the brake power;
pr is the standard reference total barometric pressure;
psr is the saturation vapour pressure under standard reference conditions;

(|)r is the standard reference relative humidity;
Tr is the standard reference absolute air temperature;
Tcr is the standard reference absolute charge or coolant temperature;
Pra is the substitute reference total barometric pressure given by formula (5);
Tra is the substitute reference absolute air temperature to be stated by the 
manufacturer;

7lr is the boost pressure ratio at declared power under standard reference 
conditions to be stated by the manufacturer;

7Tmax is the maximum available boost pressure ratio to be stated by the 
manufacturer;

(X is the power adjustment factor; 
k is the ratio of indicated power;

าๅm is the mechanical efficiency (see note 4);
Px is the brake power under the conditions being considered;
px is the total barometric pressure condition being considered;
psx is the saturation vapour pressure under pressure the conditions being
conside.ed;

(j)x is the relative humidity condition being considered;
Tx is the absolute air temperature being considered;
Tcr is the absolute charge air coolant temperature at charge air cooler inlet being 
considered.

The factor a and exponent m, ท, and q have the numerical value given in table 1 (see 
note 5).
NOTES
1. For the convenience of users of these formulae, reference may be made to tables and 
nomograms in annexes B to 0, which also include numerical examples.
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2. When the ambient conditions are more favouravle than the standard reference 
conditions, the declared power under the ambient conditions may be limit by the 
manufacturer to the declared power at the standard reference conditions.
3. If the relative humidity US not known, a value of 60% should be assumed in formulae 
references A, E and G in table 1.
For all other formulae references the power adjustment is independent of humidity (a 
=0).

4. The value of mechanical efficiency shall be stated by the engine manufacturer. เท the 
absence of any such statement, the value of T|m = 0.80 will be assumed.
5. When declaring the ISO standard power the engine manufacturer shall state which of 
the fomulae references in table 1 is applicable.
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Tab le  ก-1 - Num erica l va lues fo r pow er ad jus tm en t

Engine type Condition Formula

reference

Factor Exponents

a กา ก q

Compression 
ignition oil 
engine and 
dual-fuel 
engines

Non -

turbocharged

Power limited by 
air excess

A 1 1 0.75 0

Power limited by 
thermal reason

B 0 1 1 0

Turbocarged 
without charge 

air cooling

Low and 
medium speed 

four-stroke 
engine

c 0 0.7 2 0

Turbocarged 
with charge 
air cooling

อ 0 0.7 1.2 1

Spark ignition 
engines 
using

gaseous fuel

Non -

turbocharged

E 1 0.86 0.56 0

Turbocharged 
with charge 
air cooling

Low and medium 
speed four-speed 

engine

F 0 0.57 0.55 1.75

Spark ignition 
engines 
using 

liquid fuel

Naturally

aspirated

G 1 1 0.5 0

NOTE - The factors and exponents given in table 1 have been established by tests on a 
number of engines to be generally representative and shall be used in the absence of 
nay other specific information; for example in formula reference D, for an engine with the 
charge air cooled by engine jacket water, the value for exponent q could be zero. At 
present, they apply only to the type of engines specified but table 1 will be extended to 
include other types when sufficient are available.
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ก .11 A a ju s tm en t o f fue l consum ption  fo r am b ien t cond itions

ก.11.1 When it is required to operate the engine under conditions different from 
the standard reference conditions given in clause 5, the fuel consumption will differ from 
that declared for the standard reference conditions and shall be adjusted to or from the 
standard reference conditions.
The following formulae shall be used if other methods are not declared by the engine 
manufacturers :

bx = p br (ก-6)
where (3 = k /a (ก-7)

where :
b is the specific fuel consumption 
p  is the fuel consumption adjustment factor 
Of is the power adjustment factor (see 10.1) 
k is the ratio of indicated power (see 10.1)

Subscript r corresponds to values under the standard reference conditions.
Subscript X corresponds to values the conditions being considered.
NOTE - For the convenience of users of these formulae, reference may be made to the 
tables and nomograms in annexes B to 0, which also include numerical examples.

ก. 12 In fo rm a tion  to  be supp lied by the cus tom er

The customer shall supply the following information concerning the required power :
a) The application and the power required from the engine and details arising 
therefrom.
b) The expected frequency and duration of the required powered and the 
corresponding engine speeds.
c) Site conditions

1) Site barometric pressure (highest and lowest reading available; if no 
pressure data are available the altitude above see level).
2) The monthly mean minimum and maximum air temperatures during 
the hottest and coldest months of the year.
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3) The highest and lowest ambient air temperatures around the engine.
4) The relative humidity (or alternatively the water vapour pressure or the 
wet and dry bulb temperature) ruling at the maximum temperature 
conditions.
5) The maximum and minimum temperature of the cooling water 
available.

d) The specification and lower calorific value of the fuel available.
e) Whether the engine is to comply with the requirements of any classification 
society or with special requirements.
f) The probable period for which the engine will be running continuously, and the 
duration of maximum and minimum load.
g) Any other information appropriate to the particular engine application.

ก .13 In fo rm ation to  supp lied  by the eng ine  m anu fac tu re r

The engine manufacturer shall supply the following information :
a) The declared powers.
b) The corresponding crankshaft and output shaft speeds.

NOTE - For certain applications of variable engines it is common practice to supply a 
power/speed diagram covering the ranges of power over which the engine can be used 
in continuous and in short period operation.

c) The direction of rotation (see ISO 1204).
d) The number and arrangement of cylinders (see ISO 1205).
e) Whether the engine is two-stroke or four-stroke, naturally aspired, 
mechanically pressure charge or turbocaharged and whether with or without 
charge air cooler.
f) The quantity of air required for the operation of the engine for ะ

1) combustion and scavenging;
2) cooling and ventilation.

g) The method of starting, apparatus supplied and additional apparatus 
required.
h) The type and grade of lubricating oil(s) recommended.
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j) The type of governing, with speed droop of required (see ISO 3046/4 and ISO 
3046/6).

If for variable speed duties, the working speed range and the idling speed.
If necessary, the critical speed range shall be indicated.

k) The method of cooling and the capacity of the cooing system with the rates of 
circulation of the cooling fluids.
m) (From air cooled engines only.) Whether hot air discharge ducting can be 
fitted.
ท) A schedule recommended maintenance and overhaul periods.
p) Specifications and lower calorific values of fuels recommended.
q) Maximum permissible back-pressure in the exhaust system and the maximum 
permissible intake depression.
r) Any other information appropriate to the particular engine application.



ภาคผนวก ข

การว ัด อ ัต ราก ารไห ล ของอาก าศ
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ก ารว ัด อ ัต ราก ารไห ล ขอ งอ าก าศ ด ้วยว ิธ ี A ir box m ethod [16 ], [17]

การวัดอัตราการไหลของอากาศด้วยวิธี Air box method เป็นการวัดโดยใช้แผ่นออริฟิซ 
ประกอบกับถังพักอากาศ ซึ่งกังพักอากาศจะช่วยลดการกระเพ่ือมของอากาศท่ีถูกดูดตามจังหวะ 
การทำงานของเครื่องยนต์ ทำให้อากาศท่ีไหลผ่านออ'ริฟิชมีอัตราการไหลท่ีสม่ําเสมอสามารถวัด 
ความดันตกคล่อมได้ถูกต้องมากขึ้น

ขนาดเต้นผ่านศูนย์กลางของแผ่นออริฟิซโดยประมาณ ท่ีอัตราการไหลต่างๆ แสดงดัง 
ตาราง ข-1

ตาราง ข-1 แสดงขนาดเต้นผ่านศูนย์กลางของออรฟิซโดยประมาณท่ีอัตราการไหลต่างๆ
Orifice diameter (mm.) Air Flow rate (ทา3/ร) Mass Flow rate (kg/s)

10 0.002 0.002
20 0.008 0.009
50 0.048 0.057
100 0.19 0.23
150 0.43 0.51

รูปท่ี ข-ไ แสดงภาพการวัดอัตราการไหลของอากาศโดยวิธี Air box method [16]
ภาพซ้ายแสดงการไหลของอากาศผ่านแผ่น orifice plate 
ภาพขวาแสดงภาพ Orifice flow meter
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ปริมาตรของกังท่ีเล็กท่ีสุดท่ีจะทำให้!,ม่เกิดการกระเพ่ือมของอากาศท่ีไหล ได้ถูกวิเคราะห์ 
โดย Kastner [25] ดังสมการ (ข-1)

417x106k Vvb= --- (ข-1)
N Vn 1C ร min

โดยท่ี Vb คือ ปริมาตรถังพักอากาศท่ีเล็กท่ีสุด (ทา3)
K คือ ค่าคงท่ี มีค่าเท่ากับ 1 สำหรับเครื่องยนต์2 จังหวะ และ 

มีค่าเท่ากับ 2 สำหรับเคร่ืองยนต์ 4 จังหวะ 
d คือ เด้นผ่านศูนย์กลางของ orifice plate (ทา)
Nc คือ จำนวนกระบอกสูบของเคร่ืองยนต์
Vs คือ ปริมาตรช่วงซักลูกสูบ (ทา3)
Nmjn คือ ความเร็วรอบเคร่ืองยนต์ท่ีน้อยท่ีสุด (rev/min)

สมมติให้อากาศที่ไหลผ่าน orfice plate เป็นของไหลอัดตัวไม่ได้ (Incompressible flow) 
และพิจารณาให้ความหนาแน่นของอากาศคงท่ี จากสมการเบอนูลี จะได้ว่า

y  air 2 g y  air 2g
(ข -2)

โดยท่ี P คือ ความดัน (kPa)
V  คือ ความเร็วอากาศ (m/s)

y air คือ น้ําหนักจำเพาะของอากาศ (kg/m2-s2) = p airg

p air คือ ความหนาแน่นของอากาศ (kg/m3) เท่ากับ 1.165 kg/m3 ท่ี 30°c
Z คือ ระดับความสูง (เท)
g คือ ค่าความเร่งเน่ืองจากแรงโน้มถ่วงของโลก (m/s2) เท่ากับ 9.807 m/s2
ตัวห้อย 1 และ 2 คือตำแหน่งสภาวะ 1 และ 2 ในรูป ข-1 ขวา ตามลำดับ

เน่ืองจากสภาวะ 1 เป็นอากาศน่ิง และทั้งสองสภาวะอยู่ในระดับความสูงเดียวกัน ดังน้ัน 
จะได้ความเร็วของอากาศ ตามสมการท่ี (ข-5)
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การไหลผ่าน orifice จะเกิด Vena contracta ซ่ึงจะทำให้การไหลจรงน้อยกว่าทฤษฎีเสมอ 
ดังนันเม่ือคิดการไหลแบบคงตัว จะได้อัตราการไหลโดยมวลของอากาศ คือ

๓ 3  =  C D 0 p a irV A 0 (ข -4 )

โดยที CD0 คือ Discharge coefficient ของ orifice plate
A0 คือขนาดของ orifice (ทา2)

การวัดผลต่างความดันตกคร่อม orifice plate จะวัดโดยใช้มานอมิเตอร์ซึ่งจะได้ค่า head 
ในหน่วย ทาทา.แ20  ซึ่งสามารถนำมาคำนวณหาผลต่างความดันตกคร่อม orifice plate ได้จาก 
สมการ

A p  =  P h2o9 A iา (ข-5)

โดยท่ี Ah  คือ ผลต่าง Head ท่ีอ่านได้จากมานอมิเตอร์ (ทาทาแ20)
PH20 คือ ความหนาแน่นของอากาศ (kg/m3) เท่ากับ 997 kg/m3

เม่ือนำสมการ (ข-ร) และ (ข-?) มาแทนลงในสมการ (ข-ร) จะได้สมการท่ีนำไปใช้งาน คือ

๓* =  CD0A0 V 2PairPH2o9 Ah (ข-ร)

ดังนั้นจากสมการ (ข-2) และ (ข-ร) จะสามารถหาอัตราส่วนผสมเช้ือเพลิงต่ออากาศ และ 
Equivalent ratio ได้จากสมการดังต่อไปน้ี

F,A = 000A0 > I p H!08 A , ( ,‘7)

(F /A )
(F /A )s

Equivalent ratio



ภาคผนวก ค

ข้อมูลการทดสอบประสิทธิภาพเคร่ืองกำเนิดไฟฟ้า



ตารางที่ ค-ๆ  แสดงข้อมลที่ได้จากการทดสอบเจนเนอเรเตอร์

Load

Voltage a t m otor (volt) Curren t at m otor (am p.) vo lt amp. Power at m o to r (พ ) Power at gen .(พ ) eff. (%)

V, v 2 v 3 v m I, '2 เ3 L VG 'g p inm pout,m ploss p1 in,G ôut.G  ๆ<3
no

gen.
389 392 391 390.67 5.90 5.80 6.20 5.97 - - 3 ,552.89 2,984.43 908 2,076.43 -

no

load
387 390 388 388.33 6.40 6.20 6.50 6.37 227.0 0.0 3,768.43 1,884.21 908 976.21 - 0

500 387 390 387 388.00 6.70 6.40 6.70 6.60 226.0 2.0 3 ,903.18 1,951.59 908 1,043.59 452.00 43.3

1000 386 389 387 387.33 7.10 6.80 7.20 7.03 227.0 4.2 4,152.31 2,491.38 908 1,583.38 942.05 59.5

1500 381 382 382 381.67 7.40 7.20 7.60 7.40 227.0 6.3 4 ,304.86 3,013.40 908 2 ,105.40 1,430.10 67.9

2000 381 384 381 382.00 8.00 7.70 8.10 7.93 227.0 8.4 4 ,619.15 3,602.94 908 2,694.94 1,895.45 70.3

3000 382 384 382 382.67 9.80 9.40 9.90 9.70 229.0 12.8 5,657.64 4,752.42 908 3,844.42 2,919.75 75.9

4000 380 382 380 380.67 11.50 11.10 11.70 11.43 228.0 16.9 6 ,633.78 5,771.39 908 4,863 .39 3,841.80 79.0

5000 380 382 380 380.67 13.10 12.70 13.20 13.00 222.0 20.8 7 ,542.78 6,562.22 908 5,654.22 4,606.50 81.5

6000 379 381 379 379.67 15.00 14.60 15.00 14.87 216.0 24.9 8,603.19 7,484.77 908 6,576.77 5,367.60 81.6

7000 377 378 379 378.00 16.90 16.30 16.90 16.70 210.0 28.1 9,621.69 8,370.87 908 7,462.87 5,890.50 78.9
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รปท่ี ค-1 แสดงกราฟเปรียบเทียบกำลังท่ีเข้าเจนเนอเรเตอร์และกำลังท่ีออกจากเจนเนอเรเตอร์พร้อมแสดงค่าประสิทธิภาพ



T e s t  G e n e r a t o r  ~ f ~ ü ° wer..A - Efficiency

รูปที่ ค-2 แสดงกราฟเปรียบเท ียบกำลังท ี่ออกจากเจนเนอเรเตอร์ และกำลังท ี่หลอดไฟได้รับ พร้อมแสดงค่าประสิทธิภาพ



รปที่ ค-ร แสดงกราฟเปรียบเท ียบกำลังท ี่หลอดไฟได้ร ับ กับค ่าประสิทธิภาพ



ภาคผนวก ง

ข้อมูลระบบก๊าซ?วภาพและก๊าซ?วภาพ
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ฟาร์มที่ทำการทดสอบ
สถานที่ตั้ง เอส.พี.เอ็ม. ฟาร์ม หมู่ที่ 5 ตำบลวังมะนาว อำเภอปากท่อ จังหวัดราชบร์ โทร 032-

รูปที่ง-ๆ แสดงบ่อหมักก๊าชชีวภาพที่ เอส.'พี.เอ็ม.ฟาร์ม

ระบบก๊าชรีเวภาพและระบบการทำงาน [18]
ระบบก๊าชชีวภาพที่เหมาะสมสำหรับใชีในฟาร์มเลี้ยงสัตว์โดยเฉพาะอย่างฟาร์มสุกรนั้นมี 

องค์ประกอบหลายอย่างที่ประกอบกันขึ้นมาเป็นระบบ ซึ่งแต่ละองค์ประกอบต้องมีฃนาดที่ถูกต้อง 
และทำงานสัมพันธ์กันอย่างต่อเนื่อง ระบบจึงสามารถทำงานอย่างมีประสิทธิภาพ การทำงานของ 
ระบบก๊าซชีวภาพสามารถแบ่งเป็นลำดับขั้นการทำงานต่อเนื่องกัน ดังนี้

1. รางและท่อสํงนำเแย (W aste w ater Transportation System) ทำหน้าทีรับนำเสียจาก 
โรงเรอนเลี้ยงสัตว์สํงไปยังระบบก๊าซชีวภาพ

2. บ ่อรางนํ้าเส ีย (Cellector Tank) ทำหน้าที่กักเก๊บนํ้าเสียไว้ระดับหนึ่งก่อนจะสูบสํงเข้า 
ระบบก๊าซชีวภาพ
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3. บ่อหมักแบบราง (Chan nel Digester) เป็นบ่อหมักที่ให้กลุ่มจุลินทรีย์ที่ไม่ต้องการ 
อ าก าศ ท ำห น ้าท ี่ย ่อ ยส ล ายส ารอ ิน ท ร ีย ์โม เล ก ุล ให ญ ่ท ี่ม ีอ ย ู่ใน น ํ้า เล ียให ้ม ีโม เล ก ุล เล ็ก ล งจน  
กลายเป ็นสารละลาย บางส่วนจะถูกเปลี่ยนเป ็นก๊าซชีวภาพ ขณะเดียวกันบ่อหมักรางก็ทำหน้าท ี่ 
เป ็นบ ่อตกตะกอน สารอ ินทรีย ์โมเลก ุลใหญ ่ท ี่คงสภาพแล้วพร้อมท ั้งช ่วยก ักเก ็บน ํ้าบางส ่วนที่ 
ปนเปีอนสารละลายอ ินทรีย ์และค่อย  ๆ ทยอยปล่อยออกส่องค์ประกอบของระบบขั้นต่อไปอย่าง 
ต่อเนื่อง

4. บ่อหมักแบบ UASB (Upflow Anaerobic Sludge Blanket) เป็นบ่อหมักไร้อากาศ 
แบบเร็วทำหน้าที่ย ่อยสลายสารอินทรีย์ในรูปของสารละลายที่ปนเปีอนอยู่ในนํ้าซึ่งลอยมาจากบ่อ 
หมักย่อยจนคงสภาพแล้วจากบ่อหมักแบบรางให้เกิดเป็นก๊าซชีวภาพเช่นเดียวกัน ก๊าชที่ผลิตได้นั้น 
จะถูกส่งไปกักเก็บไว้ใต้ผืนพลาสติกเก็บก๊าซของบ่อหมักแบบราง

5. ลานกรองของแข็ง (Sand Bed Filter) ทำหน้าที่กรองแยกกากตะกอนของแข็งนอกจาก 
นํ้าม ูลหมักย่อยจนคงสภาพแล้วจากบ่อหมักแบบรางตากให้แห้งเพื่อนำไปใช้หรีอจำหน่ายเป็นปุย 
อินทรีย์คุณภาพดีต่อไป

6. ระบบบำบัดขั้นหลัง (Post Treatment) ทำหน้าที่บำบัดและลดปรีมาณสารอินทรีย์ท ี่ย ัง 
หลงเหลืออยู่บ ้างอีกเล็กน้อยของนํ้าเล ียที่ผ ่านการบำบัดจากระบบก๊าซชีวภาพโดยรวมมาแล้วให้ม ี 
ความสะอาดมากยิ่งขึ้นเป็นการทำงานเลียนแบบธรรมชาติ โดยมีองค์ประกอบและหลักการทำงาน 
«งธ้

6.1 สระปรับสภาพ (Stabilization Pond) ทำหน้าท ี่พ ักน ํ้าเล ืยท ี่ผ ่านการกำจัดจากระบบ 
ก๊าซชีวภาพมาแล้วและส่งเข้าส่บึงประดิษฐ์ต่อไป

6.2 บึงประดิษฐ์ (Wetland) ทำหน้าที่ปรับปรุงคุณภาพของนํ้าเลีย โดยอาลัยกลุ่มลิงมีช ีว ิต 
ในนั้าเช่น ต้นธูปฤาษี สาหร่าย จุล ินทรีย์ และสิงมีชีวิตต่าง  ๆ ที่ทำงานลัมพันธ์กันเป็นระบบนิเวศน์

6.3 สระพักนํ้า (Reservoir) ทำหน้าที่ก ักเก็บนํ้าท ี่ผ ่านการบำบัดแล้วเพื่อให้หมุนเวียนมา 
ทำความสะอาดโรงเรีอนเลี้ยงสัตว์โดยเฉพาะอย่างยิ่งในฤดูแล้งและจะถูกปล่อยออกส่ภายนอกใน 
ฤดูฝนเมื่อมีน ั้ามากเกินความต้องการ

นํ้าเล ีย ที่ผ่านการบำบัดครบทุกขั้นตอนแล้วสามารถหมุนเวียนกลับมาใช้ภายในฟาร์มเพื่อทำ 
ความสะอาดคอกสัตว์ได้เป็นการช่วยลดปริมาณการใช้นํ้า ซ ึ่งสามารถลดค่าใช้จ ่ายของฟาร์มได้อีก 
ทางหนึ่งด้วย
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ข้อมูลก๊าซซีเวภาพ [19]
โดยทำการตรวจวัดขนาดระบบ 4,000 ลบ.ม. ณ  วันท่ี 23 พ.ย. 2548 ดังนี้
1. ออกจากบ่อหมักราง 

CH4 72% by Vol.
C 0 2 20% by Vol.
N2 6.5% by Vol.
(ว2 1.5% by Vol.
H2S 200 ppm

2. ตำแหน่งที่ออกจากชุดกรองก๊าซชีวภาพ 
CH4 72% by Vol.
C 0 2 20% by Vol.
N2 6.5% by Vol.
0 2 1.5% by Vol.
H2S 20 ppm

3. ตำแหน่งที่ใชีในการทดสอบ 
CH4 73% by Vol.
C 0 2 19% by Vol.
N2 6.5% by Vol.
O2 1.5% by Vol.
H2ร 20 ppm

สำหรับก ๊าวช ีวภาพท ี่ใช ้ในการทดสอบเครองยนต์ของงานวิจ ัยน ี้ได ้ผ ่านกระบวนการ 
กรอง แ 2ร ออกบางส ่วนแล ้วในเบ ื้องต ้น และค ่าความร้อนของก ๊าซช ีวภาพท ี่ตำแหน ่งทดสอบ 
ประมาณ 26.17 MJ/kg (คำนวณจากค่ามีเทนในก๊าซชีวภาพ 73% โดยปริมาตร)



ภาคผนวก จ

ข้อมูลผลการทดสอบสมรรถนะของเครื่องยนต์เมื่อใช้นํ้ามันดีเซล 
และ'ใช้,นาม้นดีเซลร่วมกับก๊าซ?1วภาพ



ตารางท่ี จ-! แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1000 รอบต่อนาที สำหรับเร่ี[อเพลิงดีเซล

Test Load Torque Cortd.T Power Cortd. p Volt. Cur. " ^ d i e s e l m d i e s d sfc (die.) V ,b io g a s Pbiogas ^ b io g a s Dp.
*  a ir Dp~  a ir m a

No. (พ) (Nm) (Nm) (kW) (kW) (V.) (A.) (cc/min) (kg/s) (g/kW.h) (L/min) (kg/m3) (kg/s) (mm H,0) (kPa) (kg/s)
1 500 11.36 11.16 0.536 1.1900 238 2.25 10.31 0.000142 430 - - - 9.46 92.50 0.0071
2 1000 17.51 17.28 1.109 1.8332 238 4.66 12.75 0.000176 345 - - - 8.24 80.57 0.0066
3 1500 22.49 22.30 1.625 2.3554 239 6.80 15.09 0.000208 318 - - - 8.00 78.22 0.0065
4 2000 29.64 29.28 2.204 3.1036 239 9.22 18.53 0.000255 296 - - - 8.00 78.22 0.0065
5 2500 35.40 34.98 2.743 3.7070 240 11.43 23.74 0.000327 318 - - - 8.06 78.81 0.0065
6 2700 37.97 37.51 3.022 3.9758 240 12.59 27.73 0.000382 346 - - - 8.00 78.22 0.0065

Test Load ๆV 0 Oil T. W.T. Db.T. Exh.T. Int.airT. Gas.T. P atm. Correction Factor Pair Gen. TECE STEC
No. (พ) - - et) et) et) (°C) et) et) (mm Hg) k a P kg/m3 %Eff %Eff MJ/kWh
1 500 0.0200 0.2901 70 76 32 199 34 33 774.80 1.016 1.018 0.997 1.1699 45.0 19.71 18.34
2 1000 0.0266 0.3852 74 82 33 239 35 34 774.00 1.011 1.013 0.998 1.1649 60.5 24.56 14.69
3 1500 0.0319 0.4621 79 89 34 288 34 34 773.56 1.007 1.009 0.999 1.1681 69.0 26.66 13.50
4 2000 0.0391 0.5676 81 92 33 354 34 33 773.30 1.010 1.012 0.998 1.1677 71.0 28.61 12.60
5 2500 0.0500 0.7244 84 95 33 465 34 33 773.30 1.010 1.012 0.998 1.1677 74.0 26.67 13.51
6 2700 0.0586 0.8493 86 96 33 486 34 33 773.30 1.010 1.012 0.998 1.1677 76.0 24.49 14.69
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ตารางท่ี จ-2 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1000 รอบต่อนาที สำหรับเดู้อเพลิงดีเซลร่วมก้บก๊าซรํ!วภาพ

Test Load Torque Cortd.T Power Cortd. p Volt. Cur. V..d ie s e l ^ d i e s e l sfc (die.) V
b io g a s Pbiogas ^ b io g a s D P a i r Dp .*air ma

No. (พ) (Nm) (Nm) (kW) (kW) (V.) (A.) (cc/min) (kg/s) (g/kw.h) (L/min) (kg/m3) (kg/s) (mm H20) (kPa) (kg/s)
1 500 11.31 11.17 0.53312 1.1847 238 2.24 0.45 6.2E-06 18.839 20.1329 0.98709 0.00033 7.95 77.73 0.00649
2 1000 17.47 17.24 1.1067 1.8293 238 4.65 0.56 7.71E-06 15.183 20.2923 0.98735 0.00033 7.65 74.80 0.00637
3 1500 22.49 22.22 1.6252 2.3554 239 6.8 2.78 3.83E-05 58.537 22.3154 0.98846 0.00037 7.71 75.39 0.0064
4 2000 29.61 29.14 2.20119 3.1003 239 9.21 7.5 0.000103 119.980 20.7029 0.98837 0.00034 7.77 75.97 0.00643
5 2500 35.37 34.81 2.7408 3.7038 240 11.42 12.12 0.000167 162.294 18.4883 0.98851 0.0003 7.47 73.04 0.00631
6 2700 38.00 37.54 3.024 3.9789 240 12.6 17.86 0.000246 222.618 14.1853 0.98825 0.00023 7.55 73.82 0.00635

Test Load ๆV 0 Oil T. W.T. Db.T. Exh.T. Int.airT. Gas.T. p atm. Correction Factor pair Gen. TECE STEC
No. (พ) - - (°C) (°C) (°C) Cc) CO CO (m m  H g ) k a p kg/m3 %Eff %Eff MJ/kWh
1 500 0.5355 0.4739 74 81 33 172 35 34 774 1.011 1.013 0.998 1.1649 13.26 13.26 27.14
2 1000 0.5253 0.4904 78 91 33 202 35 34 774 1.011 1.013 0.998 1.1649 20.18 20.18 17.84
3 1500 0.5267 0.6047 81 94 33 218 34 33 773.3 1.010 1.012 0.998 1.1677 20.94 20.94 17.19
4 2000 0.5288 0.7117 83 96 32 230 34 33 773.3 1.014 1.016 0.998 1.1677 23.28 23.28 15.46
5 2500 0.5176 0.8188 85 96 32 255 33 33 773.3 1.014 1.016 0.998 1.1715 24.58 24.58 14.65
6 2700 0.5204 0.8943 88 97 33 268 33 33 773.3 1.010 1.012 0.998 1.1715 24.01 24.01 14.99
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ตารางท่ี จ-ร แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1200 รอบต่อนาที สำหรับเฃ่ีtaเพลิงดีเซล

Test Load Torque Cortd.T Power Cortd. p Volt. Cur. d̂iesel mdiesd sfc (die.) Vbiogas Pbiogas ^ biogas Dpair Dpr air ma
No. (พ) (Nm) (Nm) (kW) (kW) (V.) (A.) (cc/min) (kg/s) (g/kW.h) (L/min) (kg/m3) (kg/s) (mm H20) (kPa) (kg/s)
1 500 9.35 9.20 0.529 1.1754 233 2.27 10.20 0.000141 430 - - - 11.92 116.55 0.00798
2 1000 13.97 13.70 1.062 1.7560 234 4.54 12.23 0.000168 345 - - - 12.03 117.62 0.00802
3 1500 18.47 17.90 1.601 2.3207 239 6.70 15.28 0.000211 327 - - - 11.85 115.86 0.00802
4 2000 24.19 23.35 2.158 3.0397 239 9.03 17.70 0.000244 289 - - - 11.74 114.79 0.00798
5 2500 29.50 28.45 2.743 3.7070 240 11.43 20.57 0.000283 275 - - - 11.56 113.03 0.00791
6 3000 35.08 33.83 3.350 4.4078 241 13.90 24.85 0.000342 280 - - - 11.51 112.54 0.00792
7 3500 40.24 38.66 3.945 5.0572 242 16.30 31.90 0.000439 313 - - - 11.45 111.95 0.00791

Test Load ๆV 0 Oil T. W.T. Db.T. Exh.T. Int.airT. Gas.T. P atm. Correction Factor Pair Gen. TECE STEC
No. (พ) - - (°C) Ce) Ce) (°C) Ce) Ce) (mm Hg) k a kg/m3 %Eff %Eff MJ/kWh
1 500 0.5447 0.2554 77 81 32 202 33 33 774.00 1.014 1.017 0.998 1.1725 45.0 19.68 18.29
2 1000 0.5465 0.3045 81 82 31 234 32 32 773.30 1.017 1.020 0.997 1.1753 60.5 24.52 14.65
3 1500 0.5389 0.3808 86 87 28 273 28 28 773.30 1.027 1.032 0.995 1.1909 69.0 25.94 13.92
4 2000 0.5363 0.4431 85 88 27 322 28 28 773.30 1.030 1.036 0.995 1.1909 71.0 29.33 12.26
5 2500 0.5329 0.5196 87 92 27 370 29 27 774.00 1.031 1.037 0.995 1.1881 74.0 30.78 11.71
6 3000 0.5299 0.6270 89 94 27 394 27 27 774.00 1.031 1.037 0.995 1.1960 76.0 30.29 11.88
7 3500 0.5277 0.8056 94 97 26 506 26 26 774.00 1.035 1.041 0.994 1.2000 78.0 27.08 13.29
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ดารางท่ี จ-4 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1200 รอบต่อนาที สำหรับเ“เอเพลิงดีเซลร่วมก้บก๊าช?วภาพ

Test Load Torque Cortd.T Power Cortd. p Volt. Cur. V.. 1diesel ^ d ie s e l sfc (die.) V .biogas pbioeas ^ biogas Dpr  air Dp .* air m a

No. (พ) (Nm) (Nm) (kW) (kW) (V.) (A.) (cc/min) (kg/s) (g/kW.h) (L/min) (kg/m3) (kg/s) ( m m  H 20 ) (kPa) (kg/s)
1 500 9.35 9.17 0.52891 1.1754 233 2.27 0.47 6.48E-06 19.832 24.2649 0.99587 0.0004 11.62 113.62 0.00789
2 1000 14.00 13.63 1.0647 1.7598 234 4.55 0.56 7.71E-06 15.782 25.5592 1.00248 0.00043 11.3 110.49 0.0078
3 1500 18.41 17.78 1.59652 2.3138 239 5.68 2.38 3.28E-05 51.015 23.0169 1.00889 0.00039 11.16 109.12 0.00778
4 2000 24.22 23.38 2.16056 3.0430 239 9.04 5.1 7.03E-05 83.121 21.4672 1.00994 0.00036 11.46 112.05 0.00787
5 2500 29.47 28.31 2.7408 3.7038 240 11.42 6.78 9.34E-05 90.788 20.9574 1.01329 0.00035 11.16 109.12 0.0078
6 3000 35.08 33.70 3.3499 4.4078 241 13.9 11.3 0.000156 127.147 20.46 1.01324 0.00035 10.92 106.77 0.00771
7 3500 40.27 38.68 3.94702 5.0603 242 16.31 20.17 0.000278 197.687 16.224 1.01284 0.00027 11.15 109.02 0.00778

Test Load ท V 0 Oil T. W.T. Db.T. Exh.T. Int.airT. Gas.T. p atm. Correction Factor Pair Gen. TECE STEC
No. (พ) - - (°C) e t ) (°C) (°C) (°C) (°C) (mmHg) k a kg/m3 %Eff %Eff MJ/kWh
1 500 0.5371 0.4726 81 86 31 170 32 32 773.3 1.017 1.020 0.997 1.1753 45.00 10.87 33.12
2 1000 0.5279 0.5080 85 82 29 189 30 29 773.3 1.024 1.028 0.996 1.1831 60.50 15.30 23.53
3 1500 0.5229 0.5099 87 87 27 215 28 28 773.3 1.030 1.036 0.995 1.1909 69.00 20.08 17.93
4 2000 0.5308 0.5436 87 88 27 234 29 27 773.3 1.030 1.036 0.995 1.1870 71.00 24.46 14.72
5 2500 0.5218 0.5832 89 93 26 264 27 27 774 1.035 1.041 0.994 1.1960 74.00 27.99 12.86
6 3000 0.5162 0.6969 90 93 26 279 27 26 774 1.035 1.041 0.994 1.1960 76.00 28.15 12.79
7 3500 0.5225 0.8355 97 98 26 326 28 26 774 1.035 1.041 0.994 1.1920 78.00 26.67 13.50
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ตารางท่ี จ-ร แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1500 รอบต่อนาที สำหรับเ^อเพลิงดีเซล

Test Load Torque Cortd.T Power Cortd. p Volt. Cur. V,- 1diesel d̂iesel sfc (die.) V..biogas Pbiogas ^ biogas Dp1 air Dpair ma
No. (พ) (Nm) (Nm) (kW) (kW) (V.) (A.) (cc/min) (kg/s) (g/kw.h) (L/min) (kg/m3) (kg/s) (mm HjO) (kPa) (kg/s)
1 500 7.51 7.35 0.531 1.1794 238 2.23 12.08 0.000166 508 - - - 20.38 199.27 0.01042
2 1000 11.37 11.26 1.081 1.7866 236 4.58 14.45 0.000199 401 - - - 21.15 206.80 0.01058
3 1500 14.83 14.74 1.607 2.3292 236 6.81 16.39 0.000226 349 - - - 19.57 191.35 0.01017
4 2000 20.00 19.83 2.230 3.1411 236 9.45 17.91 0.000247 283 - - - 19.10 186.75 0.01005
5 2500 24.20 23.93 2.813 3.8011 240 11.72 20.94 0.000288 273 - - - 18.98 185.58 0.01003
6 3000 28.68 28.25 3.424 4.5057 242 14.15 24.16 0.000333 266 - - - 19.10 186.75 0.01009
7 3500 32.20 31.72 3.945 5.0579 241 16.37 27.80 0.000383 273 - - - 19.33 189.00 0.01015
8 4000 36.38 35.70 4.514 5.7144 240 18.81 30.95 0.000426 269 - - - 19.10 186.75 0.01012
9 4500 40.30 39.39 5.064 6.3300 240 21.10 36.43 0.000502 285 - - - 18.96 185.38 0.01010
10 4800 43.11 41.97 5.417 6.7711 238 22.76 40.59 0.000559 297 - - - 18.69 182.74 0.01005



ตารางท่ี จ-ร แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1500 รอบต่อนาที สำหรับเสัอเพลิงดีเซล (ต่อ)

Test Load ๆ V O Oil T. W.T. Db.T. Exh.T. Int.airT. Gas.T. p  atm. Correction Factor Pair Gen. TECE STEC
No. (พ ) - - Co (°C) (°C) (°C) (°C) CO (mm Hg) k a p kg/m3 %Eff %Eff MJ/kWh
1 500 0.5704 0.2316 70 73 30 192 33 33 772.20 1.019 1.022 0.997 1.1698 45.0 16.68 21.69
2 1000 0.5830 0.2728 74 76 33 215 35 34 772.20 1.009 1.010 0.998 1.1622 60.5 21.12 17.01
3 1500 0.5609 0.3218 79 81 34 244 35 34 771.80 1.005 1.006 0.999 1.1616 69.0 24.27 14.81
4 2000 0.5544 0.3561 83 85 33 275 35 34 771.00 1.007 1.009 0.999 1.1604 71.0 29.95 11.99
5 2500 0.5520 0.4172 85 88 32 316 34 33 770.30 1.010 1.011 0.998 1.1631 74.0 31.00 11.70
6 3000 0.5520 0.4783 88 93 31 355 32 31 770.30 1.013 1.015 0.998 1.1708 76.0 31.85 11.30
7 3500 0.5553 0.5471 90 95 31 398 32 31 770.30 1.013 1.015 0.998 1.1708 78.0 31.07 11.60
8 4000 0.5502 0.6107 90 95 30 446 30 30 770.30 1.016 1.019 0.997 1.1785 79.0 31.53 11.37
9 4500 0.5472 0.7203 91 98 29 525 29 29 770.30 1.020 1.023 0.997 1.1824 80.0 29.68 12.12
10 4800 0.5424 0.8070 96 100 28 551 28 28 770.30 1.023 1.027 0.996 1.1863 80.0 28.49 12.62
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ตารางท่ี จ-6 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1500 รอบต่อนาที สำหรับเซ่ีเอเพลิงดีเซลร่วมกับก๊าช?วภาพ

Test Load Torque C o rtd .T Power Cortd . p V o lt. Cur. V ,  1diesel m diesel sfc (d ie .) V ..biogas pbiogas m ,.biogas Dp .* air D p .~ air m a
No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (cc /m in ) (kg /s ) (g/kw.h) (L /m in ) (kg /m 3) (kg /s ) (mm H20 ) (kPa) (kg /s )

1 5 0 0 7 .4 7 7 .3 9 0 .5 2 8 3 6 1.1741 2 3 8 2.22 0 .9 7 1 .3 4E -0 5 4 0 .9 7 3 2 4 .4 5 9 8 0 .9 8 0 5 5 0 .0 0 0 4 13.4 1 31 .0 2 0 .0 0 8 4 2

2 1000 1 1 .4 0 1 1 .33 1 .0 8 3 2 4 1 .7 90 5 2 3 6 4 .5 9 0 .8 5 1 .1 7E -0 5 2 3 .5 4 5 2 4 .4 7 2 1 0 .9 7 9 6 0 .0 0 0 4 18.05 1 7 6 .4 9 0 .0 0 9 7 7

3 1 50 0 1 4 .85 1 4 .76 1 .6 0 9 5 2 2 .3 3 2 6 2 3 6 6 .8 2 2 .6 2 3 .6 1 E -0 5 5 5 .7 0 6 2 2 .9 5 1 3 0 .9 8 2 7 9 0 .0 0 0 3 8 13 .75 1 3 4 .4 4 0 .0 0 8 5 3

4 2000 2 0 .0 4 1 9 .89 2 .2 3 4 9 2 3 .1 4 7 8 2 3 6 9 .4 7 3 .9 5 .3 7 E -0 5 6 1 .4 4 8 2 5 .5 0 7 0 .9 8 0 9 0 .0 0 0 4 2 1 7 .47 170 .81 0 .0 0 9 6 3

5 2 5 0 0 2 4 .01 2 3 .7 4 2 .7 9 1 2 3 .7 7 1 9 2 4 0 11 .63 5 .6 7 .7 1 E -0 5 7 3 .6 3 3 2 5 .7 2 6 9 0 .9 8 7 3 8 0 .0 0 0 4 2 1 7 .94 175.41 0 .0 0 9 7 6

6 3 0 0 0 2 8 .6 8 2 8 .2 5 3 .4 2 4 3 4 .5 0 5 7 2 4 2 1 4 .15 6 .91 9 .5 2 E -0 5 7 6 .0 6 2 2 8 .8 5 0 8 0 .9 9 0 6 2 0 .0 0 0 4 8 1 7 .58 1 7 1 .8 9 0 .0 0 9 6 8

7 3 5 0 0 3 2 .1 6 3 1 .6 8 3 .9 4 0 3 5 5 .0 5 1 7 241 16 .35 1 0 .97 0 .0 0 0 1 5 1 1 0 7 .6 9 9 2 6 .6 4 4 5 0 .9 9 3 7 9 0 .0 0 0 4 4 17 .82 1 7 4 .2 4 0 .0 0 9 7 6

8 4 0 0 0 3 6 .5 3 3 5 .7 1 4 .5 3 3 2 1 5 .7 3 8 2 241 18.81 1 4 .57 0.000201 1 2 5 .9 2 9 2 5 .0 0 7 1 0 .9 9 7 1 1 0 .0 0 0 4 2 17 .75 1 73 .55 0 .0 0 9 7 6

9 4 5 0 0 4 0 .3 4 3 9 .4 2 5 .0 6 8 8 6 .3 3 6 0 2 4 0 21.12 1 8 .28 0 .0 0 0 2 5 2 1 4 3 .0 8 9 2 4 .0 1 0 3 0 .9 9 7 0 4 0 .0 0 0 4 17.93 175 .31 0 .0 0 9 8 4

10 4 8 0 0 4 3 .1 6 4 1 .9 8 5 .4 2 4 0 2 6 .7 8 0 0 2 3 8 2 2 .7 9 2 2 .9 8 0 .0 0 0 3 1 7 1 6 8 .0 9 9 2 3 .9 6 8 5 0 .9 9 7 7 4 0 .0 0 0 4 17.82 1 7 4 .2 4 0 .0 0 9 8 2
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ตารางท่ี จ-ธ แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1500 รอบต่อนาที สำหรับเ^อเพลิงดีเซลร่วมกับก๊าซ?วภาพ (ต่อ)

Test Load ๆV (D O il T . W .T . Db .T . E xh .T . In t.a irT . Gas.T. p  atm. C orrec tion  Facto r P a ir Gen. TECE STEC

No. (พ) - - CO CO CO CO CO CO (mm Hg) k a p kg /m 3 % E ff %EfF M J /kW h

1 500 0.4639 0.4511 74 76 33 176 35 35 772.56 1.009 1.011 0.998 1.1628 45.00 10.65 33.82

2 1000 0.5387 0.3862 80 81 34 191 35 35 771.8 1.005 1.006 0.999 1.1616 60.50 16.35 22.02

3 1500 0.4702 0.4590 84 88 34 206 35 34 771.8 1.005 1.006 0.999 1.1616 69.00 20.51 17.55

4 2000 0.5288 0.4713 87 91 33 221 33 34 770.3 1.006 1.007 0.999 1.1669 71.00 23.85 15.09

5 2500 0.5358 0.5057 88 94 32 240 33 32 770.3 1.010 1.011 0.998 1.1669 74.00 26.27 13.70

6 3000 0.5296 0.5864 90 97 31 269 32 31 770.3 1.013 1.015 0.998 1.1708 76.00 27.29 13.19

7 3500 0.5323 0.6322 91 97 31 283 31 30 770.3 1.013 1.015 0.998 1.1746 78.00 28.11 12.81

8 4000 0.5304 0.6823 92 98 29 315 30 29 770.3 1.020 1.023 0.997 1.1785 79.00 29.57 12.18

9 4500 0.5313 0.7367 94 99 29 360 28 29 770.3 1.020 1.023 0.997 1.1863 80.00 29.97 12.01

10 4800 0.5294 0.8339 97 101 28 380 28 29 771 1.024 1.028 0.996 1.1874 80.00 28.39 12.68
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ตารางท่ี จ-? แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1800 รอบต่อนาที สำหรับเร่ีเอเพลิงดีเซล

Test Load Torque C ortd .T Power Cortd . p V o lt. Cur. ^diesel ^diesel sfc (d ie .) V .biogas pbiogas ^biogas °Pair Dp.ir m a

No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (c c /m in ) (kg /s ) (g/kw .h) (L /m in ) (kg /m 3) (kg /s ) (mm H20 ) (kPa) (kg /s )

1 500 6.24 6.16 0.529 1.1756 230 2.30 13.71 0.000189 578 - - - 20.38 199.27 0.01043

2 1000 9.38 9.11 1.069 1.7676 234 4.57 16.18 0.000223 454 - - - 21.15 206.80 0.01068

3 1500 12.28 11.89 1.598 2.3155 236 6.77 17.83 0.000246 382 - - - 19.57 191.35 0.01029

4 2000 16.05 15.48 2.148 3.0248 236 9.10 20.08 0.000277 329 - - - 19.10 186.75 0.01018

5 2500 19.37 18.60 2.701 3.6504 238 11.35 22.53 0.000310 306 - - - 18.98 185.58 0.01018

6 3000 23.01 22.10 3.296 4.3366 239 13.79 25.02 0.000345 286 - - - 19.10 186.75 0.01022

7 3500 26.75 25.60 3.934 5.0431 240 16.39 28.72 0.000396 282 - - - 19.33 189.00 0.01028

8 4000 30.04 28.77 4.473 5.6620 241 18.56 31.23 0.000430 274 - - - 19.10 186.75 0.01023

9 4500 33.26 31.86 5.016 6.2700 240 20.90 34.73 0.000478 275 - - - 18.96 185.38 0.01017

10 5000 35.82 34.31 5.401 6.7518 239 22.60 37.70 0.000519 277 - - - 18.69 182.74 0.01012

11 5500 39.91 39.27 6.018 7.5225 236 25.50 42.34 0.000583 279 - - - 18.92 184.99 0.01005

12 5800 42.00 41.36 6.254 7.9165 236 26.50 47.12 0.000649 295 - - - 18.69 182.74 0.01000
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ตารางท่ี จ-? แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1800 รอบต่อนาที สำหรับเ^อเพลิงดีเซล (ต่อ)

Test Load ทV O O il T. W .T . D b .T . E xh.T . In t.a irT . Gas.T. p atm. C o rrec tion  Facto r P a ir Gen. TECE STEC

No. (พ) - - Ce) (°C) CO CO CO CO (mm Hg) k a p kg /m 3 % E ff % E f f M J /kW h

1 500 0.4748 0.2626 71 77 33 205 33 33 774.00 1.011 1.013 0.998 1.1725 45.0 14.64 24.48

2 1000 0.4813 0.3027 75 80 29 226 30 30 774.00 1.025 1.029 0.996 1.1841 60.5 18.66 19.25

3 1500 0.4622 0.3462 81 82 28 251 29 29 774.00 1.028 1.033 0.995 1.1881 69.0 22.18 16.21

4 2000 0.4559 0.3940 83 82 27 273 28 27 774.00 1.031 1.037 0.995 1.1920 71.0 25.73 13.99

5 2500 0.4529 0.4419 85 84 26 302 26 27 774.00 1.035 1.041 0.994 1.2000 74.0 27.67 13.02

6 3000 0.4544 0.4892 85 84 26 331 26 26 774.00 1.035 1.041 0.994 1.2000 76.0 29.60 12.18

7 3500 0.4571 0.5582 86 87 25 365 26 27 774.00 1.038 1.045 0.994 1.2000 78.0 29.99 12.07

8 4000 0.4538 0.6099 90 90 25 408 25 25 773.30 1.037 1.044 0.994 1.2029 79.0 30.96 11.60

9 4500 0.4529 0.6819 91 93 25 449 26 25 773.30 1.037 1.044 0.994 1.1989 80.0 30.83 11.79

10 5000 0.4489 0.7443 92 95 25 499 25 25 773.30 1.037 1.044 0.994 1.2029 80.0 30.59 11.65

11 5500 0.4576 0.8418 93 96 33 532 34 33 776.00 1.014 1.016 0.998 1.1717 80.0 30.34 11.86

12 5800 0.4542 0.9413 96 100 33 572 33 32 775.56 1.013 1.016 0.998 1.1749 79.0 28.69 12.50



ตารางท่ี จ-ร แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1800 รอบต่อนาที สำหรับเ^อเพลิงดีเซลร่วมกับก๊าช?วภาพ

Test Load Torque C o rtd .T Power Cortd . p V o lt. Cur. ^diesel m diesel sfc (d ie .) Vbiogas Pbiogas ^biogas Dp .r  air D pÏ  air m a

No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (c c /m in ) (kg /s ) (g/kw.h) (L /m in ) (kg /m 3) (kg /s) (mm HjO) (kPa) (kg /s )

1 500 6.26 6.14 0.5313 1.1807 230 2.31 1.14 1.57E-05 47.888 26.5445 1.00235 0.00044 13.4 131.02 0.00849

2 1000 9.40 9.13 1.07172 1.7714 234 4.58 1.18 1.63E-05 33.037 27.4444 1.00568 0.00046 18.05 176.49 0.00987

3 1500 12.30 11.91 1.60008 2.3190 236 6.78 1.82 2.51E -05 38.925 31.353 0.97915 0.00051 13.75 134.44 0.00862

4 2000 16.05 15.48 2.1476 3.0248 236 9.1 2.74 3.77E -05 44.926 31.9185 0.97812 0.00052 17.47 170.81 0.00974

5 2500 19.35 18.59 2.69892 3.6472 238 11.34 3.82 5.26E -05 51.946 31.1932 0.97195 0.00051 17.94 175.41 0.0099

6 3000 22.97 22.07 3.29103 4.3303 239 13.77 5.93 8.17E -05 67.918 32.8113 0.97303 0.00053 17.58 171.89 0.0098

7 3500 26.61 25.46 3.912 5.0154 240 16.3 9.14 0.000126 90.383 31.4179 0.97522 0.00051 17.82 174.24 0.00988

8 4000 30.10 28.84 4.4826 5.6742 241 18.6 11.05 0.000152 96.584 31.3136 0.98154 0.00051 17.75 173.55 0.00984

9 4500 32.93 31.54 4.9656 6.2070 240 20.69 14.34 0.000198 114.581 30.8506 0.98385 0.00051 17.93 175.31 0.00989

10 5000 36.20 34.68 5.45876 6.8235 239 22.84 16.56 0.000228 120.366 30.7179 0.98389 0.0005 17.82 174.24 0.00988

11 5500 39.92 39.14 6.02036 7.5255 236 25.51 19.78 0.000273 130.359 31.0402 0.98712 0.00051 17.81 174.14 0.00976

12 5800 42.16 41.51 6.2776 7.9463 236 26.6 24.21 0.000334 151.104 30.465 0.99032 0.0005 18.1 176.97 0.00984



ตารางท่ี จ-ร แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 1800 รอบต่อนาที สำหรับเ^อเพลิงดีเซลร่วมกับก๊าซ?วภาพ (ต่อ)

Test Load ท V O O il T . W .T . D b .T . E xh.T . In t.a irT . Gas.T. p  atm. C o rrec tion  Facto r P a ir Gen. TECE STEC

N o . (พ) - - CO (°C ) Cc) Cc) CO CO (mm Hg) k a p kg /m 3 % E ff % E f f M J /kW h

1 500 0.3837 0.4982 74 78 31 187 31 31 774 1.018 1.021 0.997 1.1802 45.00 9.62 37.42

2 1000 0.4446 0.4445 81 82 29 195 30 30 774 1.025 1.029 0.996 1.1841 60.50 13.92 25.87

3 1500 0.3874 0.5773 85 84 28 206 29 29 774 1.028 1.033 0.995 1.1881 69.00 16.04 22.44

4 2000 0.4360 0.5382 86 88 27 225 28 28 774 1.031 1.037 0.995 1.1920 71.00 19.87 18.12

5 2500 0.4403 0.5374 88 85 26 249 26 27 774 1.035 1.041 0.994 1.2000 74.00 23.59 15.26

6 3000 0.4359 0.6106 91 91 26 275 26 27 774 1.035 1.041 0.994 1.2000 76.00 24.89 14.46

7 3500 0.4381 0.6507 91 95 25 301 25 26 774 1.038 1.045 0.994 1.2040 78.00 26.80 13.43

8 4000 0.4382 0.6936 93 93 25 310 26 25 773.3 1.037 1.044 0.994 1.1989 79.00 28.55 12.61

9 4500 0.4404 0.7507 93 95 25 324 26 26 773.3 1.037 1.044 0.994 1.1989 80.00 28.69 12.55

10 5000 0.4383 0.7947 94 97 25 360 25 25 773.3 1.037 1.044 0.994 1.2029 80.00 29.83 12.07

11 5500 0.4433 0.8764 96 98 32 390 33 33 776 1.017 1.020 0.997 1.1756 80.00 30.17 11.93

12 5800 0.4470 0.9524 97 101 33 412 33 33 775.56 1.013 1.016 0.998 1.1749 79.00 29.07 12.38
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ตารางท่ี จ-9 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2000 รอบต่อนาที สำหรับเรเอเพลิงดีเซล

Test Load Torque C ortd .T Power Cortd . p V o lt. Cur. ^diesel m diesel sfc (d ie .) V biogas Pbiogas ^biogas D p  .r  air D p .*air m a

No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (cc /m in ) (kg /s ) (g/kw.h) (L /m in ) (kg /m 3) (kg /s ) (mm HjO) (kPa) (kg/s)

1 500 6.24 6.16 0.529 1.1756 230 2.30 13.71 0.000189 578 - - - 20.38 199.27 0.01043

2 1000 9.38 9.11 1.069 1.7676 234 4.57 16.18 0.000223 454 - - - 21.15 206.80 0.01068

3 1500 12.28 11.89 1.598 2.3155 236 6.77 17.83 0.000246 382 - - - 19.57 191.35 0.01029

4 2000 16.05 15.48 2.148 3.0248 236 9.10 20.08 0.000277 329 - - - 19.10 186.75 0.01018

5 2500 19.37 18.60 2.701 3.6504 238 11.35 22.53 0.000310 306 - - - 18.98 185.58 0.01018

6 3000 23.01 22.10 3.296 4.3366 239 13.79 25.02 0.000345 286 - - - 19.10 186.75 0.01022

7 3500 26.75 25.60 3.934 5.0431 240 16.39 28.72 0.000396 282 - - - 19.33 189.00 0.01028

8 4000 30.04 28.77 4.473 5.6620 241 18.56 31.23 0.000430 274 - - - 19.10 186.75 0.01023

9 4500 33.26 31.86 5.016 6.2700 240 20.90 34.73 0.000478 275 - - - 18.96 185.38 0.01017

10 5000 35.82 34.31 5.401 6.7518 239 22.60 37.70 0.000519 277 - - - 18.69 182.74 0.01012

11 5500 39.91 39.27 6.018 7.5225 236 25.50 42.34 0.000583 279 - - - 18.92 184.99 0.01005

12 5800 42.00 41.36 6.254 7.9165 236 26.50 47.12 0.000649 295 - - - 18.69 182.74 0.01000



ตารางท่ี จ-9 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2000 รอบต่อนาทึ สำหรับเ^อเพลิงดีเซล (ต่อ)

Test Load ๆV O O il T. W .T . D b .T . Exh.T . In t.a irT . Gas.T. p  atm. C orrec tion  Facto r P a ir Gen. TECE STEC

No. (พ) - - (°C ) (°C) Co CO (°C ) (°C) (mm Hg) k a p kg /m 3 % E ff % E f f M J /kW h

1 500 0.4748 0.2626 71 77 33 205 33 33 774.00 1.011 1.013 0.998 1.1725 45.0 14.64 24.48

2 1000 0.4813 0.3027 75 80 29 226 30 30 774.00 1.025 1.029 0.996 1.1841 60.5 18.66 19.25

3 1500 0.4622 0.3462 81 82 28 251 29 29 774.00 1.028 1.033 0.995 1.1881 69.0 22.18 16.21

4 2000 0.4559 0.3940 83 82 27 273 28 27 774.00 1.031 1.037 0.995 1.1920 71.0 25.73 13.99

5 2500 0.4529 0.4419 85 84 26 302 26 27 774.00 1.035 1.041 0.994 1.2000 74.0 27.67 13.02

6 3000 0.4544 0.4892 85 84 26 331 26 26 774.00 1.035 1.041 0.994 1.2000 76.0 29.60 12.18

7 3500 0.4571 0.5582 86 87 25 365 26 27 774.00 1.038 1.045 0.994 1.2000 78.0 29.99 12.07

8 4000 0.4538 0.6099 90 90 25 408 25 25 773.30 1.037 1.044 0.994 1.2029 79.0 30.96 11.60

9 4500 0.4529 0.6819 91 93 25 449 26 25 773.30 1.037 1.044 0.994 1.1989 80.0 30.83 11.79

10 5000 0.4489 0.7443 92 95 25 499 25 25 773.30 1.037 1.044 0.994 1.2029 80.0 30.59 11.65

11 5500 0.4576 0.8418 93 96 33 532 34 33 776.00 1.014 1.016 0.998 1.1717 80.0 30.34 11.86

12 5800 0.4542 0.9413 96 100 33 รา! 33 32 775.56 1.013 1.016 0.998 1.1749 79.0 28.69 12.50

235



ตารางท่ี จ-10 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2000 รอบต่อนาที สำหรับเท่ีอเพลิงดีเซลร่วมกับก๊าช?วภาพ

Test Load Torque C ortd .T Power Cortd . p V o lt. Cur. ^diesel m , 1diesel sfc (d ie .) ^biogas Pbiogas ^ biogas D p .r  air D p .
*  air m a

No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (cc /m in ) (kg /s ) (g/kw.h) (L /m in ) (kg /m 3) (kg /s) (mm HjO) (kPa) (kg /s )

1 5 0 0 6 .2 6 6 .1 4 0 .5 3 1 3 1 .1 8 0 7 2 3 0 2 .31 1 .14 1 .5 7E -0 5 4 7 .8 8 8 2 6 .5 4 4 5 1 .0 0 2 3 5 0 .0 0 0 4 4 13.4 1 31 .0 2 0 .0 0 8 4 9

2 1000 9 .4 0 9 .1 3 1 .0 7 1 7 2 1 .7 7 1 4 2 3 4 4 .5 8 1.18 1 .6 3E -0 5 3 3 .0 3 7 2 7 .4 4 4 4 1 .0 0 5 6 8 0 .0 0 0 4 6 18.05 1 76 .4 9 0 .0 0 9 8 7

3 1500 1 2 .30 11.91 1 .6 0 0 0 8 2 .3 1 9 0 2 3 6 6 .7 8 1 .82 2 .5 1 E -0 5 3 8 .9 2 5 3 1 .3 5 3 0 .9 7 9 1 5 0 .0 00 51 13 .75 1 3 4 .4 4 0 .0 0 8 6 2

4 2 0 0 0 16 .05 1 5 .48 2 .1 4 7 6 3 .0 2 4 8 2 3 6 9.1 2 .7 4 3 .7 7 E -0 5 4 4 .9 2 6 3 1 .9 1 8 5 0 .9 7 8 1 2 0 .0 0 0 5 2 17 .47 170.81 0 .0 0 9 7 4

5 2 5 0 0 19.35 1 8 .59 2 .6 9 8 9 2 3 .6 4 7 2 2 3 8 1 1 .34 3 .8 2 5 .2 6 E -0 5 5 1 .9 4 6 3 1 .1 9 3 2 0 .9 7 1 9 5 0 .0 0 0 5 1 17 .94 175.41 0 .0 0 9 9

6 3 0 0 0 2 2 .9 7 2 2 .0 7 3 .2 9 1 0 3 4 .3 3 0 3 2 3 9 1 3 .77 5 .9 3 8 .1 7 E -0 5 6 7 .9 1 8 3 2 .8 1 1 3 0 .9 7 3 0 3 0 .0 0 0 5 3 17 .58 1 71 .8 9 0 .0 0 9 8

7 3 5 0 0 2 6 .61 2 5 .4 6 3 .9 1 2 5 .0 1 5 4 2 4 0 16.3 9 .1 4 0 .0 0 0 1 2 6 9 0 .3 8 3 3 1 .4 1 7 9 0 .9 7 5 2 2 0 .0 0 0 5 1 17 .82 1 74 .2 4 0 .0 0 9 8 8

8 4 0 0 0 3 0 .1 0 2 8 .8 4 4 .4 8 2 6 5 .6 7 4 2 241 18.6 11.05 0 .0 0 0 1 5 2 9 6 .5 8 4 3 1 .3 1 3 6 0 .9 8 1 5 4 0 .0 0 0 5 1 17.75 1 73 .55 0 .0 0 9 8 4

9 4 5 0 0 3 2 .9 3 3 1 .5 4 4 .9 6 5 6 6 .2 0 7 0 2 4 0 2 0 .6 9 1 4 .34 0 .0 0 0 1 9 8 1 14 .581 3 0 .8 5 0 6 0 .9 8 3 8 5 0 .0 0 0 5 1 17.93 175.31 0 .0 0 9 8 9

10 5 0 0 0 3 6 .2 0 3 4 .6 8 5 .4 5 8 7 6 6 .8 2 3 5 2 3 9 2 2 .8 4 1 6 .56 0 .0 0 0 2 2 8 1 2 0 .3 6 6 3 0 .7 1 7 9 0 .9 8 3 8 9 0 .0 0 0 5 17.82 1 74 .2 4 0 .0 0 9 8 8

11 5 5 0 0 3 9 .9 2 3 9 .1 4 6 .0 2 0 3 6 7 .5 2 5 5 2 3 6 2 5 .51 19 .78 0 .0 0 0 2 7 3 1 3 0 .3 5 9 3 1 .0 4 0 2 0 .9 8 7 1 2 0 .0 00 51 17.81 1 74 .1 4 0 .0 0 9 7 6

12 5 8 0 0 4 2 .1 6 4 1 .51 6 .2 7 7 6 7 .9 4 6 3 2 3 6 2 6 .6 2 4 .21 0 .0 0 0 3 3 4 1 5 1 .1 0 4 3 0 .4 6 5 0 .9 9 0 3 2 0 .0 0 0 5 18.1 1 76 .9 7 0 .0 0 9 8 4

236



ตารางท่ี จ-10 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2000 รอบต่อนาที สำหรับเข่ีk)เพลิงดีเซลร่วมกับก๊าซร็!วภาพ (ต่อ)

Test Load ๆV 0 O il T. W .T . D b .T . Exh.T . In t.a irT . Gas.T. P atm . Co rrec tion  Facto r P a ir Gen. TECE STEC

No. (พ) - - C e ) Ce) C e ) Ce) (°C ) Ce) (mm Hg) k a P kg /m 3 % E ff % E f f M J /kW h

1 500 0.3837 0.4982 74 78 31 187 31 31 774 1.018 1.021 0.997 1.1802 45.00 9.62 37.42

2 1000 0.4446 0.4445 81 82 29 195 30 30 774 1.025 1.029 0.996 1.1841 60.50 13.92 25.87

3 1500 0.3874 0.5773 85 84 28 206 29 29 774 1.028 1.033 0.995 1.1881 69.00 16.04 22.44

4 2000 0.4360 0.5382 86 88 27 225 28 28 774 1.031 1.037 0.995 1.1920 71.00 19.87 18.12

5 2500 0.4403 0.5374 88 85 26 249 26 27 774 1.035 1.041 0.994 1.2000 74.00 23.59 15.26

6 3000 0.4359 0.6106 91 91 26 275 26 27 774 1.035 1.041 0.994 1.2000 76.00 24.89 14.46

7 3500 0.4381 0.6507 91 95 25 301 25 26 774 1.038 1.045 0.994 1.2040 78.00 26.80 13.43

8 4000 0.4382 0.6936 93 93 25 310 26 25 773.3 1.037 1.044 0.994 1.1989 79.00 28.55 12.61

9 4500 0.4404 0.7507 93 95 25 324 26 26 773.3 1.037 1.044 0.994 1.1989 80.00 28.69 12.55

10 5000 0.4383 0.7947 94 97 25 360 25 25 773.3 1.037 1.044 0.994 1.2029 80.00 29.83 12.07

11 5500 0.4433 0.8764 96 98 32 390 33 33 776 1.017 1.020 0.997 1.1756 80.00 30.17 11.93

12 5800 0.4470 0.9524 97 101 33 412 33 33 775.56 1.013 1.016 0.998 1.1749 79.00 29.07 12.38

237



ตารางท่ี จ -!1 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2400 รอบต่อนาที สำหรับเ^อเพลิงดีเซล

Test Load Torque C ortd .T Power Cortd . p V o lt. Cur. V ,  1diesel m diesel sfc (d ie .) V biogas Pbiogas ^ biogas D p .r  air DPair m a
No. ( พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (c c /m in ) (kg/s) (g/kW.h) (L /m in ) (kg /m 3) (kg /s ) (mm HjO) (kPa) (kg/s)

1 500 4.62 4.49 0.522 1.1603 228 2.29 19.03 0.000262 813 - - - 32.64 319.14 0.01324

2 1000 6.85 6.73 1.042 1.7222 229 4.55 21.11 0.000291 608 - - - 31.77 310.63 0.01303

3 1500 9.28 9.15 1.610 2.3333 230 7.00 23.54 0.000324 500 - - - 32.12 314.06 0.01308

4 2000 12.34 12.16 2.201 3.1001 230 9.57 25.13 0.000346 402 - - - 31.95 312.39 0.01305

5 2500 14.97 14.83 2.784 3.7622 232 12.00 28.14 0.000388 371 - - - 31.77 310.63 0.01298

6 3000 17.30 17.22 3.304 4.3474 236 14.00 30.26 0.000417 345 - - - 31.71 310.05 0.01294

7 3500 19.74 19.66 3.870 4.9621 236 16.40 33.10 0.000456 331 - - - 31.59 308.87 0.01292

8 4000 21.85 21.75 4.338 5.4907 236 18.38 35.47 0.000489 320 - - - 31.59 308.87 0.01294

9 4500 24.53 24.34 4.931 6.1642 238 20.72 38.01 0.000524 306 - - - 31.60 308.97 0.01296

10 5000 26.98 26.77 5.424 6.7800 238 22.79 41.00 0.000565 300 - - - 31.59 308.87 0.01296

11 5500 29.34 29.01 5.900 7.3750 236 25.00 43.93 0.000605 295 - - - 31.59 308.87 0.01296

12 6000 32.11 31.73 6.376 8.0703 235 27.13 47.24 0.000651 290 - - - 31.48 307.80 0.01296

13 6500 35.12 34.57 6.973 8.8268 234 29.80 51.55 0.000710 290 - - - 30.90 302.13 0.01284

14 6800 36.65 35.93 7.277 9.2108 231 31.50 53.85 0.000742 290 - - - 30.12 294.50 0.01270

238



ตารางท่ี จ-11 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2400 รอบต่อนาที สำหรับเ^อเพลิงดีเซล (ต่อ)

Test Load Vๆ 0 O il T. W .T . D b .T . Exh.T . In t.a irT . Gas.T. p  atm. C orrec tion  Facto r P a ir Gen. TECE STEC

No. (พ) - - Co CO CO (°C) (°C) (°C ) (mm Hg) k a p kg/m 3 % E ff % E ff M J /kW h

1 500 0.4492 0.2870 88 83 29 237 31 31 774.00 1.025 1.029 0.996 1.1802 45.0 10.41 34.42

2 1000 0.4444 0.3236 89 88 32 253 33 33 774.80 1.016 1.018 0.997 1.1737 60.5 13.93 25.78

3 1500 0.4475 0.3595 90 94 33 274 34 33 774.80 1.012 1.014 0.998 1.1699 69.0 16.93 21.11

4 2000 0.4464 0.3848 92 95 33 296 34 33 774.70 1.012 1.014 0.998 1.1698 71.0 21.07 17.10

5 2500 0.4460 0.4330 95 95 34 318 35 34 774.00 1.008 1.009 0.999 1.1649 74.0 22.83 15.90

6 3000 0.4466 0.4670 95 95 35 341 36 36 773.30 1.004 1.004 0.999 1.1601 76.0 24.54 14.66

7 3500 0.4457 0.5119 97 97 35 366 36 35 773.30 1.004 1.004 0.999 1.1601 78.0 25.60 14.07

8 4000 0.4450 0.5476 97 98 35 389 35 35 773.30 1.004 1.004 0.999 1.1639 79.0 26.44 13.66

9 4500 0.4444 0.5859 98 98 34 417 34 33 773.00 1.007 1.008 0.999 1.1672 80.0 27.70 12.99

10 5000 0.4443 0.6321 99 98 34 449 34 34 773.00 1.007 1.008 0.999 1.1672 80.0 28.24 12.74

11 5500 0.4443 0.6773 100 98 33 477 34 33 773.00 1.010 1.012 0.998 1.1672 80.0 28.67 12.57

12 5800 0.4428 0.7282 101 98 33 510 33 33 773.30 1.010 1.012 0.998 1.1715 79.0 29.18 12.37

13 5500 0.4387 0.8021 101 99 32 546 33 33 773.30 1.014 1.016 0.998 1.1715 79.0 29.24 12.31

14 5800 0.4324 0.8473 102 102 31 567 32 32 773.30 1.017 1.020 0.997 1.1753 79.0 29.21 12.34

239



ตารางท่ี จ-12 แสดงตารางทดสอบสมรรถนะท่ี ความเร็วรอบ 2400 รอบต่อนาที สำหรับเซ่ีเอเพลิงดีเซลร่วมกับก๊าซริ!'วภาพ

Test Load Torque C ortd .T Power Cortd . p V o lt. Cur. V  .diesel m diese! sfc (d ie .) ^biogas Pbiogas ^ biogas Dpf  air Dp* air ๓ 0

No. (พ ) (N m ) (N m ) (kW ) (kW ) (V .) (A .) (cc /m in ) (kg /s ) (g/kw .h) (L /m in ) (kg /m 3) (kg /s ) (mm H20 ) (kPa) (kg /s )

1 5 0 0 4 .6 4 4 .5 5 0 .5 2 4 4 1 .1 65 3 2 2 8 2 .3 1.42 1 .9 6E -0 5 6 0 .4 3 4 4 0 .1 4 6 6 0 .9 9 0 6 0 .0 0 0 6 6 3 0 .7 2 3 0 0 .3 7 0 .0 1 2 8 1

2 1 00 0 6 .8 7 6 .7 4 1 .0 4 4 2 4 1 .7 2 6 0 2 2 9 4 .5 6 1.28 1 .7 6E -0 5 3 6 .7 8 0 4 0 .2 1 8 6 0 .9 8 5 3 3 0 .0 0 0 6 6 2 9 .7 2 2 9 0 .5 9 0 .0 1 2 6

3 1 50 0 9 .35 9 .2 2 1 .6 21 5 2 .3 5 0 0 2 3 0 7 .0 5 1.45 2 E -0 5 3 0 .6 0 2 4 0 .2 0 0 7 0 .9 8 8 5 2 0 .0 0 0 6 6 2 9 .7 2 2 9 0 .5 9 0 .0 1 2 5 8

4 2 0 0 0 1 2 .32 12.21 2 .1 9 8 8 3 .0 9 6 9 2 3 0 9 .5 6 1.98 2 .7 3 E -0 5 3 1 .7 0 9 4 0 .5 6 4 2 0 .9 9 8 2 6 0 .0 0 0 6 7 2 9 .55 2 8 8 .9 3 0 .0 1 2 5 2

5 2 5 0 0 1 4 .8 4 14.71 2 .7 6 0 8 3 .7 3 0 8 2 3 2 1 1 .9 2 .8 4 3 .9 1 E -0 5 3 7 .7 5 4 4 4 .0 5 6 9 1 .0 0 1 6 7 0 .0 0 0 7 4 29 .31 2 8 6 .5 8 0 .0 1 2 4 7

6 3 0 0 0 17.31 1 7 .17 3 .3 0 6 3 6 4 .3 5 0 5 2 3 6 14.01 5 .6 4 7 .7 7 E -0 5 6 4 .2 9 7 4 3 .7 1 2 3 1 .0 0 4 8 5 0 .0 0 0 7 3 2 8 .5 2 7 8 .6 6 0 .0 1 2 2 9

7 3 5 0 0 19.73 1 9 .5 7 3 .8 6 8 0 4 4 .9 5 9 0 2 3 6 1 6 .39 12.47 0 .0 0 0 1 7 2 1 2 4 .7 1 4 4 0 .0 0 5 4 1 .0 0 8 4 3 0 .0 0 0 6 7 2 9 .5 5 2 8 8 .9 3 0 .0 1 2 5 1

8 4 0 0 0 2 1 .7 8 2 1 .6 8 4 .3 2 3 5 2 5 .4 7 2 8 2 3 6 1 8 .32 1 4 .02 0 .0 0 0 1 9 3 1 2 7 .0 5 3 4 0 .1 1 3 1 .0 0 8 2 3 0 .0 0 0 6 7 30 2 9 3 .3 3 0 .0 1 2 6 1

9 4 5 0 0 2 4 .5 4 2 4 .3 5 4 .9 3 3 7 4 6 .1 6 7 2 2 3 8 2 0 .7 3 16 .62 0 .0 0 0 2 2 9 1 3 3 .6 5 7 3 6 .0 8 1 2 0 .9 9 5 6 9 0 .0 0 0 6 2 9 .4 3 2 8 7 .7 5 0 .0 1 2 4 9

10 5 0 0 0 2 6 .9 9 2 6 .6 8 5 .4 2 6 4 6 .7 8 3 0 2 3 8 2 2 .8 18 .65 0 .0 0 0 2 5 7 1 3 6 .3 6 5 3 5 .3 6 1 4 0 .9 8 8 3 3 0 .0 0 0 5 8 2 9 .5 2 8 8 .4 4 0 .0 1 2 5 2

11 5 5 0 0 2 9 .31 2 8 .9 7 5 .8 9 2 9 2 7 .3 6 6 2 2 3 6 2 4 .9 7 2 0 .3 9 0 .0 0 0 2 8 1 1 3 7 .2 8 5 3 5 .2 6 5 2 0 .9 8 4 1 1 0 .0 0 0 5 8 3 0 2 9 3 .3 3 0 .0 1 2 6 5

12 6 0 0 0 3 2 .0 2 3 1 .51 6 .3 5 6 7 5 8 .0 4 6 5 2 3 5 2 7 .0 5 2 3 .7 5 0 .0 0 0 3 2 7 1 4 6 .3 8 7 3 4 .2 4 2 7 0 .9 8 7 3 2 0 .0 0 0 5 6 2 9 .5 4 2 8 8 .8 3 0 .0 1 2 5 5

13 6 5 0 0 3 5 .1 3 3 4 .5 8 6 .9 7 5 5 4 8 .8 2 9 8 2 3 4 2 9 .81 2 7 .9 7 0 .0 0 0 3 8 5 1 5 7 .1 0 4 3 3 .9 4 2 8 0 .9 7 9 9 3 0 .0 0 0 5 5 29 2 8 3 .5 5 0 .0 1 2 4 4

14 6 8 0 0 3 6 .6 0 3 5 .8 9 7 .2 6 7 2 6 9 .1 99 1 231 3 1 .4 6 3 1 .8 7 0 .0 0 0 4 3 9 1 7 1 .8 2 5 3 1 .8 9 9 0 .9 7 9 9 3 0 .0 0 0 5 2 2 8 .43 2 7 7 .9 8 0 .0 1 2 3 3



ดารางท ี่ จ -12 แสดงตารางทดสอบสม รรถน ะท ี่ ความ เร ็วรอบ  2400 รอบ ต ่อน าท ี ส ำห ร ับ เ?อ เพ ล ิงด ีเซ ลร ่วม ก ับ ก ๊าซ ?วภ าพ  (ต ่อ)

Test Load Vๆ 0 O il T. W .T . D b .T . E xh.T . In t.a irT . Gas.T. P a tm . C o rrec tion  Facto r P a ir Gen. TEC E STEC

No. (พ) - - Co Co Co CO (°C ) (°C ) (mm Hg) k a p kg/m 3 % E ff % E f f M J /kW h

1 500 0.4370 0.4887 93 88 32 247 33 33 774.8 1.016 1.018 0.997 1.1737 45.00 6.41 56.15

2 1000 0.4298 0.4930 94 91 32 260 33 33 774.8 1.016 1.018 0.997 1.1737 60.50 9.57 37.61

3 1500 0.4305 0.4978 94 96 33 272 34 34 774.8 1.012 1.014 0.998 1.1699 69.00 12.93 27.85

4 2000 0.4302 0.5178 97 97 34 285 35 35 774 1.008 1.009 0.999 1.1649 71.00 16.45 21.88

5 2500 0.4284 0.5776 98 98 34 298 35 34 774 1.008 1.009 0.999 1.1649 74.00 17.84 20.18

6 3000 0.4227 0.6290 98 98 34 311 35 34 773.3 1.007 1.008 0.999 1.1639 76.00 19.37 18.59

7 3500 0.4304 0.6837 100 100 34 328 35 35 773.3 1.007 1.008 0.999 1.1639 78.00 19.92 18.07

8 4000 0.4336 0.7043 100 104 35 348 35 35 773.3 1.004 1.004 0.999 1.1639 79.00 21.17 17.00

9 4500 0.4296 0.6984 100 104 34 392 35 34 773 1.007 1.008 0.999 1.1634 80.00 24.28 14.83

10 5000 0.4294 0.7171 102 105 33 419 34 33 773 1.010 1.012 0.998 1.1672 80.00 25.93 13.89

11 5500 0.4323 0.7345 103 103 33 429 33 33 773 1.010 1.012 0.998 1.1710 80.00 27.21 13.23

12 6000 0.4289 0.7828 104 104 32 489 33 32 773.3 1.014 1.016 0.998 1.1715 79.00 28.08 12.82

13 6500 0.4250 0.8513 104 104 32 502 33 32 773.3 1.014 1.016 0.998 1.1715 79.00 28.59 12.59

14 6800 0.4201 0.8971 104 104 31 538 32 31 773.3 1.017 1.020 0.997 1.1753 79.00 28.49 12.64



ภาคผนวก ฉ

ตัวอย่างข้อมูลการทดสอบความทนทาน
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) 4,๓ bT PAir PGas H-Meter Date

2,417 401 93 91 33.25 35 35 23.51 233.06 5.47924 34 0 0 0:37:54 19/3/2006
2,402 412 93 93 33.25 35 35 23.49 233.14 5.47646 34 0 0 0:38:23 19/3/2006
2,400 418 94 94 33.25 35 35 23.57 233.06 5.49322 34 0 0 0:38:53 19/3/2006
2,403 421 94 95 33.25 35 35 23.53 233.18 5.48673 34 0 0 0:39:22 19/3/2006
2,400 424 95 98 33.25 35 35 23.67 233.08 5.517 34 0 0 0:39:52 19/3/2006
2,405 424 94 99 22.33 35 35 23.66 233.08 5.51467 34 0 0 0:40:21 19/3/2006
2,401 426 94 99 22.33 35 35 23.47 233.16 5.47227 34 0 0 0:40:51 19/3/2006
2,406 427 96 100 22.33 35 35 23.54 233.39 5.494 34 0 10.08 0:41:20 19/3/2006
2,406 424 97 100 22.33 35 35 23.11 233.37 5.39318 34 25.35 10.08 0:41:50 19/3/2006
2,400 424 98 100 22.33 35 35 22.97 233.28 5.35844 34 25.35 10.08 0:42:19 19/3/2006
2,400 424 98 100 22.29 35 35 23.04 233.45 5.37869 34 25.35 10.08 0:42:49 19/3/2006
2,400 424 98 100 22.29 35 35 22.93 233.45 5.35301 34 25.35 10.08 0:43:18 19/3/2006
2,400 424 98 100 22.29 35 35 22.93 233.31 5.3498 34 25.35 10.08 0:43:48 19/3/2006
2,400 424 98 101 22.29 35 35 22.96 233.26 5.35565 34 25.35 10.08 0:44:18 19/3/2006
2,400 424 99 101 22.29 35 35 23 233.51 5.37073 34 25.35 10.08 0:44:47 19/3/2006
2,400 424 98 100 23.54 35 35 23.05 233.47 5.38148 34 25.35 10.08 0:45:17 19/3/2006
2,400 424 98 100 23.54 35 35 23.04 233.55 5.38099 34 25.35 10.08 0:45:46 19/3/2006
2,399 424 100 100 23.54 35 35 22.96 233.55 5.36231 34 25.35 10.08 0:46:16 19/3/2006
2,400 424 100 100 23.54 35 35 23.05 233.55 5.38333 34 25.35 10.08 0:46:45 19/3/2006
2,399 426 99 100 23.54 35 35 23.02 233.61 5.3777 34 25.35 10.08 0:47:15 19/3/2006
2,399 425 100 100 21.4 35 35 23.04 233.57 5.38145 34 25.35 10.08 0:47:44 19/3/2006
2,394 427 99 100 21.4 35 35 22.98 233.61 5.36836 34 25.35 10.08 0:48:14 19/3/2006
2,398 427 100 100 53.82 35 35 23.08 233.51 5.38941 34 25.35 10.08 0:48:43 19/3/2006
2,388 427 101 101 53.82 35 35 23.06 233.31 5.38013 34 25.35 10.08 0:49:13 19/3/2006
2,389 427 101 101 53.82 35 35 22.99 233.41 5.3661 34 25.35 10.08 0:49:43 19/3/2006
2,388 427 102 101 53.82 35 35 23.01 233.43 5.37122 34 25.35 10.08 0:50:12 19/3/2006
2,388 427 103 102 53.82 35 35 23.19 233.22 5.40837 34 25.35 10.08 0:50:42 19/3/2006
2,389 427 102 101 21.73 35 35 23.04 233.41 5.37777 34 25.35 10.08 0:51:11 19/3/2006
2,388 427 102 101 21.73 35 35 23.04 233.06 5.3697 34 25.35 10.08 0:51:41 19/3/2006
2,388 427 101 101 21.73 35 35 22.99 233.18 5.36081 34 25.35 10.08 0:52:10 19/3/2006
2,388 427 101 100 21.73 35 35 23.02 233.2 5.36826 34 25.35 10.08 0:52:40 19/3/2006
2,388 427 101 101 23.1 35 35 23.14 233.02 5.39208 34 25.35 10.08 0:53:09 19/3/2006
2,388 427 103 101 23.1 35 35 22.98 233 5.35434 34 25.35 10.08 0:53:39 19/3/2006
2,388 427 101 100 23.1 35 35 23.02 233 5.36366 34 25.35 10.08 0:54:08 19/3/2006
2,388 427 101 100 23.1 35 35 23.04 232.98 5.36786 34 25.35 10.08 0:54:38 19/3/2006
2,388 427 101 100 23.1 35 35 22.85 232.98 5.32359 34 25.35 10.08 0:55:07 19/3/2006
2,388 427 102 100 23.44 35 35 23.28 232.98 5.42377 34 25.35 10.08 0:55:37 19/3/2006
2,388 427 102 100 276.5 35 35 22.95 232.98 5.34689 34 25.35 10.08 0:56:07 19/3/2006
2,384 427 101 101 251.8 35 35 22.92 232.92 5.33853 34 25.35 10.08 0:56:36 19/3/2006
2,387 427 101 100 251.8 35 35 22.99 232.98 5.35621 34 25.35 10.08 0:57:06 19/3/2006
2,384 427 101 100 251.8 35 35 22.64 232.94 5.27376 34 25.35 10.08 0:57:35 19/3/2006
2,384 427 101 100 251.8 35 35 23.17 232.78 5.39351 34 25.35 10.08 0:58:05 19/3/2006
2,384 427 102 100 23.96 35 35 23.3 232.96 5.42797 34 25.35 10.08 0:58:34 19/3/2006
2,382 427 102 100 23.96 35 35 23.36 232.78 5.43774 34 25.35 10.08 0:59:04 19/3/2006
2,382 427 102 100 23.96 35 35 22.57 232.82 5.25475 34 25.35 10.08 0:59:33 19/3/2006
2,378 427 102 100 23.96 35 35 22.97 232.62 5.34328 34 25.35 10.08 1:00:03 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
ฤวกา ExhT OilT WT FC AirT GasT Curr Volt P (Kw) /^mbT PAir PG as H-Meter Data

2,388 427 100 100 24.42 35 35 23.1 232.96 5.38138 34 25.35 10.08 1:01:32 19/3/2006
2,388 427 101 100 24.42 35 35 22.84 232.92 5.31989 34 25.35 10.08 1:02:01 19/3/2006
2,388 427 102 101 24.42 35 35 22.72 232.9 5.29149 34 25.35 10.08 1:02:31 19/3/2006
2,385 427 102 100 24.42 35 35 23.04 232.42 5.35496 34 25.35 10.08 1:03:00 19/3/2006
2,387 427 102 100 23.88 35 35 23.33 232.52 5.42469 34 25.35 10.08 1:03:30 19/3/2006
2,387 427 102 100 23.88 35 35 22.92 232.16 5.32111 34 25.35 10.08 1:03:59 19/3/2006
2.387 427 103 100 23.88 35 35 23.09 232.52 5.36889 34 25.35 10.08 1:04:29 19/3/2006
2,387 427 103 101 23.88 35 36 23.35 232.68 5.43308 34 25.35 10.08 1:04:58 19/3/2006
2,387 427 101 100 23.96 35 36 23.41 232.5 5.44283 34 25.35 10.08 1:05:28 19/3/2006
2,385 427 100 100 23.96 35 35 23.03 232.74 5.36 34 25.35 10.08 1:05:57 19/3/2006
2,376 427 101 100 23.96 35 35 23.31 232.38 5.41678 34 25.35 10.08 1:06:27 19/3/2006
2,385 427 102 100 23.96 35 36 23.04 232.26 5.35127 34 25.35 10.08 1:06:56 19/3/2006
2,386 427 103 100 23.96 35 36 23.07 232.04 5.35316 34 25.35 10.08 1:07:26 19/3/2006
2,387 427 103 101 24.02 35 36 22.91 232.62 5.32932 34 25.35 10.08 1:07:55 19/3/2006
2,381 427 103 101 24.02 36 36 23.32 232.16 5.41397 34 25.35 10.08 1:08:25 19/3/2006
2,383 427 102 100 24.02 36 36 23.01 232.03 5.33901 34 25.35 10.08 1:08:55 19/3/2006
2,378 427 103 101 24.02 36 36 22.59 232.03 5.24156 34 25.35 10.08 1:09:24 19/3/2006
2,380 427 101 100 23.46 35 36 22.92 232.01 5.31767 34 25.35 10.08 1:09:54 19/3/2006
2,387 427 101 100 23.46 36 36 23.08 232.44 5.36472 34 25.35 10.08 1:10:23 19/3/2006
2,388 427 101 100 23.46 35 36 22.74 232.46 5.28614 34 25.35 10.08 1:10:53 19/3/2006
2,388 427 100 100 23.46 36 36 23.36 232.54 5.43213 34 25.35 10.08 1:11:22 19/3/2006
2,388 429 100 101 23.46 36 36 22.85 232.56 5.314 34 25.35 10.08 1:11:52 19/3/2006
2,388 429 101 100 24.21 35 36 22.73 232.74 5.29018 34 25.35 10.08 1:12:21 19/3/2006
2,388 430 101 100 24.21 35 36 22.79 232.66 5.30232 34 25.35 10.08 1:12:51 19/3/2006
2,388 430 101 100 24.21 35 36 23.18 232.46 5.38842 34 25.35 10.08 1:13:20 19/3/2006
2,388 430 101 100 24.21 35 36 22.89 232.54 5.32284 34 25.35 10.08 1:13:50 19/3/2006
2,388 428 102 100 23.88 35 36 22.84 232.56 5.31167 34 25.35 10.08 1:14:19 19/3/2006
2,388 427 103 101 23.88 36 36 22.91 232.36 5.32337 34 25.35 10.08 1:14:49 19/3/2006
2,389 427 102 101 23.88 36 36 22.98 232.84 5.35066 34 25.35 10.08 1:15:19 19/3/2006
2,388 427 101 100 23.88 36 36 23.09 232.88 5.3772 34 25.35 10.08 1:15:48 19/3/2006
2,388 427 101 101 23.88 36 36 22.78 232.78 5.30273 34 25.35 10.08 1:16:18 19/3/2006
2,388 427 101 100 23.86 36 36 23.01 232.96 5.36041 34 25.35 10.08 1:16:47 19/3/2006
2,389 427 101 100 106.8 36 36 23.11 232.98 5.38417 34 25.35 10.08 1:17:17 19/3/2006
2,389 427 102 100 174.1 36 36 23.11 232.98 5.38417 34 25.35 10.08 1:17:46 19/3/2006
2,389 427 101 100 174.1 36 36 23.11 232.98 5.38417 34 25.35 10.08 1:18:16 19/3/2006
2,389 427 101 100 174.1 36 36 23.04 232.98 5.36786 34 25.35 10.08 1:18:45 19/3/2006
2,389 427 101 100 174.1 36 36 23.02 233.12 5.36642 34 25.35 10.08 1:19:15 19/3/2006
2,388 427 102 100 174.1 36 36 23.04 232.98 5.36786 34 25.35 10.08 1:19:44 19/3/2006
2,389 427 101 100 854.6 36 36 23.05 233 5.37065 34 25.35 10.08 1:20:14 19/3/2006
2,399 427 102 100 169.9 36 36 23.05 233.12 5.37342 34 25.35 10.08 1:20:44 19/3/2006
2,395 427 101 100 169.9 36 36 23.07 233.08 5.37716 34 25.35 10.08 1:21:13 19/3/2006
2,399 427 101 100 169.9 36 36 23.12 233.02 5.38742 34 25.35 10.08 1:21:43 19/3/2006
2,400 427 101 100 169.9 36 36 23.05 233.43 5.38056 34 25.35 10.08 1:22:12 19/3/2006
2,399 427 101 101 169.9 36 36 23.16 233.06 5.39767 34 25.35 10.08 1:22:42 19/3/2006
2,400 427 103 101 22.54 36 36 23.06 233.06 5.37436 34 25.35 10.08 1:23:11 19/3/2006
2,395 427 104 101 22.54 36 36 22.98 232.98 5.35388 34 25.35 10.08 1:23:41 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Cuir Volt p (Kw) ^mbT PAir PGas H-Meter Date

2,400 427 102 101 22.54 36 36 23.08 233.08 5.37949 34 25.35 10.08 1:25:09 19/3/2006
2,400 424 102 101 22.19 36 36 23.06 233.26 5.37898 34 25.35 10.08 1:25:39 19/3/2006
2,400 424 102 100 22.19 36 36 23.12 233.63 5.40153 34 25.35 10.08 1:26:08 19/3/2006
2,400 425 102 101 22.19 36 36 23.01 233.2 5.36593 34 25.35 10.08 1:26:38 19/3/2006
2,400 424 101 101 22.19 36 36 23.08 233.41 5.3871 34 25.35 10.08 1:27:07 19/3/2006
2,400 426 101 101 22.19 36 36 23.1 233.31 5.38946 34 25.35 10.08 1:27:37 19/3/2006
2,400 426 102 101 21.91 36 36 23.13 233.31 5.39646 34 25.35 10.08 1:28:07 19/3/2006
2,400 424 103 101 21.91 36 36 23.16 233.43 5.40624 34 25.35 10.08 1:28:36 19/3/2006
2,400 426 102 101 21.91 36 36 23.11 233.39 5.39364 34 25.35 10.08 1:29:06 19/3/2006
2,400 425 104 101 21.91 36 36 23.23 233.43 5.42258 34 25.35 10.08 1:29:35 19/3/2006
2,400 426 102 101 21.91 36 36 23.15 233.35 5.40205 34 25.35 10.08 1:30:05 19/3/2006
2,400 427 103 101 21.56 36 36 23.2 233.69 5.42161 34 25.35 10.08 1:30:34 19/3/2006
2,400 425 103 101 909.7 36 36 22.99 233.49 5.36794 34 25.35 10.08 1:31:04 19/3/2006
2,400 424 101 101 909.7 36 36 23.09 233.57 5.39313 34 25.35 10.08 1:31:33 19/3/2006
2,400 427 102 101 909.7 36 36 23.16 233.65 5.41133 34 25.35 10.08 1:32:03 19/3/2006
2,400 426 101 102 909.7 35 36 23.09 233.61 5.39405 34 25.35 10.08 1:32:32 19/3/2006
2,400 426 101 101 909.7 35 36 23.18 233.43 5.41091 34 25.35 10.08 1:33:02 19/3/2006
2,400 427 102 101 21.01 35 36 23.27 233.67 5.4375 34 25.35 10.08 1:33:32 19/3/2006
2,400 426 103 101 21.01 36 36 23.14 233.57 5.40481 34 25.35 10.08 1:34:01 19/3/2006
2,400 427 102 101 21.01 36 36 23.06 233.53 5.3852 34 25.35 10.08 1:34:31 19/3/2006
2,400 427 102 101 21.01 35 36 23.09 233.75 5.39729 34 25.35 10.08 1:35:00 19/3/2006
2,400 427 101 101 21.01 35 36 23.11 233.59 5.39826 34 25.35 10.08 1:35:30 19/3/2006
2,400 427 100 101 21.12 35 36 23.15 233.63 5.40853 34 25.35 10.08 1:35:59 19/3/2006
2,400 427 100 101 21.12 35 36 23.14 233.69 5.40759 34 25.35 10.08 1:36:29 19/3/2006
2,400 427 101 101 21.12 35 36 23.16 233.79 5.41458 34 25.35 10.08 1:36:58 19/3/2006
2,400 427 101 101 21.12 35 36 23.2 233.59 5.41929 34 25.35 10.08 1:37:28 19/3/2006
2,400 427 101 101 21.12 35 36 23.17 233.63 5.41321 34 25.35 10.08 1:37:57 19/3/2006
2,400 427 102 101 21.08 35 36 23.12 233.51 5.39875 34 25.35 10.08 1:38:27 19/3/2006
2,400 427 102 101 1880 35 36 23.1 233.65 5.39732 34 25.35 10.08 1:38:56 19/3/2006
2,400 426 102 101 1880 35 36 23.14 233.69 5.40759 34 25.35 10.08 1:39:26 19/3/2006
2,400 425 104 102 1880 35 36 23.19 233.77 5.42113 34 25.35 10.08 1:39:55 19/3/2006
2,400 424 104 103 1880 36 36 23.04 233.49 5.37961 34 25.35 10.08 1:40:25 19/3/2006
2,400 424 104 103 1880 36 36 23.12 233.75 5.4043 34 25.35 10.08 1:40:55 19/3/2006
2,400 424 103 103 20.51 36 36 23.17 233.59 5.41228 34 25.35 10.08 1:41:24 19/3/2006
2,400 424 102 103 20.51 36 36 23.11 233.49 5.39595 34 25.35 10.08 1:41:54 19/3/2006
2,400 426 102 103 20.51 36 36 23.17 233.77 5.41645 34 25.35 10.08 1:42:23 19/3/2006
2,400 427 101 102 20.51 36 36 23.13 233.79 5.40756 34 25.35 10.08 1:42:53 19/3/2006
2,400 427 101 102 20.51 36 36 23.23 233.77 5.43048 34 25.35 10.08 1:43:22 19/3/2006
2,400 427 103 102 20.55 36 36 23.17 233.77 5.41645 34 25.35 10.08 1:43:52 19/3/2006
2,400 427 102 102 20.55 36 36 23.16 233.85 5.41597 34 25.35 10.08 1:44:21 19/3/2006
2,400 427 103 102 20.55 36 36 23.14 233.71 5.40805 34 25.35 10.08 1:44:51 19/3/2006
2,400 427 103 102 20.55 36 36 23.15 233.67 5.40946 34 25.35 10.08 1:45:20 19/3/2006
2,400 427 103 102 20.55 36 36 23.09 233.71 5.39636 34 25.35 10.08 1:45:50 19/3/2006
2,400 427 102 102 20.23 36 36 23.22 233.71 5.42675 34 25.35 10.08 1:46:19 19/3/2006
2,400 427 102 101 20.23 36 36 23.08 233.83 5.3968 34 25.35 10.08 1:46:49 19/3/2006
2,400 427 102 101 20.23 36 36 23.18 233.73 5.41786 34 25.35 10.08 1:47:19 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) <\mbT PAir PGas H-Meter Date

2,400 427 102 102 20.23 36 36 23.11 233.67 5.40011 34 25.35 10.08 1:48:47 19/3/2006
2,400 427 103 102 20.13 36 36 23.11 233.57 5.3978 34 25.35 10.08 1:49:17 19/3/2006
2,400 427 102 102 20.13 36 36 23.1 233.67 5.39778 34 25.35 10.08 1:49:46 19/3/2006
2,400 427 104 103 20.13 36 36 23.15 233.71 5.41039 34 25.35 10.08 1:50:16 19/3/2006
2,400 427 104 102 20.13 36 36 23.18 233.65 5.41601 34 25.35 10.08 1:50:45 19/3/2006
2,400 426 104 103 20.13 36 36 23.14 233.67 5.40712 34 25.35 10.08 1:51:15 19/3/2006
2,400 426 105 103 20.2 36 36 23.23 233.65 5.42769 34 25.35 10.08 1:51:44 19/3/2006
2,400 427 103 103 20.2 36 36 23.14 233.61 5.40574 34 25.35 10.08 1:52:14 19/3/2006
2,400 427 102 102 20.2 36 36 23.21 233.67 5.42348 34 25.35 10.08 1:52:43 19/3/2006
2,400 427 102 102 20.2 36 36 23.18 233.57 5.41415 34 25.35 10.08 1:53:13 19/3/2006
2,400 427 102 102 20.2 36 36 23.09 233.67 5.39544 34 25.35 10.08 1:53:43 19/3/2006
2,400 427 104 103 20.2 36 36 23.08 233.61 5.39172 34 25.35 10.08 1:54:12 19/3/2006
2,400 427 104 103 20.07 36 36 23.11 233.55 5.39734 34 25.35 10.08 1:54:42 19/3/2006
2,400 427 103 103 20.07 36 36 23.15 233.71 5.41039 34 25.35 10.08 1:55:11 19/3/2006
2,400 427 103 102 20.07 36 36 23.13 233.65 5.40432 34 25.35 10.08 1:55:41 19/3/2006
2,400 427 103 102 20.07 36 36 23.11 233.51 5.39642 34 25.35 10.08 1:56:10 19/3/2006
2,400 427 104 103 20.07 36 36 23.17 233.63 6.41321 34 25.35 10.08 1:56:40 19/3/2006
2,400 427 104 103 20.24 36 36 23.12 233.55 5.39968 34 25.35 10.08 1:57:09 19/3/2006
2,400 426 104 103 20.24 36 36 23.13 233.83 5.40849 34 25.35 10.08 1:57:39 19/3/2006
2,400 427 102 102 20.24 36 36 23.11 233.79 5.40289 34 25.35 10.08 1:58:08 19/3/2006
2,400 427 102 102 20.24 36 36 23.19 233.83 5.42252 34 25.35 10.08 1:58:38 19/3/2006
2,400 427 103 102 20.24 36 36 23.21 233.73 5.42487 34 25.35 10.08 1:59:07 19/3/2006
2,400 427 104 102 19.93 36 36 23.1 233.77 5.40009 34 25.35 10.08 1:59:37 19/3/2006
2,400 427 103 102 19.93 36 36 23.11 233.67 5.40011 34 25.35 10.08 2:00:07 19/3/2006
2,400 426 103 102 19.93 36 36 23.2 233.81 5.42439 34 25.35 10.08 2:00:36 19/3/2006
2,400 427 103 101 19.93 36 36 23.1 233.83 5.40147 34 25.35 10.08 2:01:06 19/3/2006
2,401 427 104 102 19.93 36 36 23.03 233.89 5.38649 34 25.35 10.08 2:01:35 19/3/2006
2,400 427 103 102 19.93 36 36 23.19 233.87 5.42345 34 25.35 10.08 2:02:05 19/3/2006
2,400 426 104 102 19.94 36 36 23.18 233.83 5.42018 34 25.35 10.08 2:02:34 19/3/2006
2,400 426 103 102 19.94 36 36 23.18 233.69 5.41693 34 25.35 10.08 2:03:04 19/3/2006
2,400 426 104 102 19.94 36 36 23.13 233.61 5.4034 34 25.35 10.08 2:03:33 19/3/2006
2,400 427 103 101 19.94 36 36 23.12 233.77 5.40476 34 25.35 10.08 2:04:03 19/3/2006
2,400 427 103 102 19.94 36 36 23.09 233.75 5.39729 34 25.35 10.08 2:04:32 19/3/2006
2,400 427 102 101 19.94 36 36 23.17 233.83 5.41784 34 25.35 10.08 2:05:02 19/3/2006
2,400 427 102 101 19.82 36 36 23.23 233.85 5.43234 34 25.35 10.08 2:05:31 19/3/2006
2,400 427 101 102 19.82 36 36 23.17 233.75 5.41599 34 25.35 10.08 2:06:01 19/3/2006
2,400 427 101 101 19.82 36 36 23.12 233.75 5.4043 34 25.35 10.08 2:06:31 19/3/2006
2,400 427 101 101 19.82 36 36 23.18 233.65 5.41601 34 25.35 10.08 2:07:00 19/3/2006
2,400 427 101 102 19.82 36 36 23.16 233.75 5.41365 34 25.35 10.08 2:07:30 19/3/2006
2,400 427 103 101 19.85 36 36 23.12 233.83 5.40615 34 25.35 10.08 2:07:59 19/3/2006
2,400 427 103 102 19.85 36 36 23.15 233.69 5.40992 34 25.35 10.08 2:08:29 19/3/2006
2,400 427 103 102 19.85 36 36 23.14 233.75 5.40898 34 25.35 10.08 2:08:58 19/3/2006
2,400 427 103 102 19.85 36 36 23.22 233.83 5.42953 34 25.35 10.08 2:09:28 19/3/2006
2,400 426 103 102 19.85 36 36 23.23 233.79 5.43094 34 25.35 10.08 2:09:57 19/3/2006
2,400 424 104 102 19.9 36 36 23.09 233.85 5.3996 34 25.35 10.08 2:10:27 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) ûtmbT PAir PGas H-Meter Date

2,400 427 102 102 19.9 36 36 23.27 233.02 5.42238 34 25.35 10.08 2:12:25 19/3/2006
2,400 427 103 102 19.9 36 36 23.18 232.98 5.40048 34 25.35 10.08 2:12:55 19/3/2006
2,400 427 103 101 20.83 36 36 23.17 232.98 5.39815 34 25.35 10.08 2:13:24 19/3/2006
2,400 427 103 101 20.83 36 36 23.17 232.98 5.39815 34 25.35 10.08 2:13:54 19/3/2006
2,400 427 103 101 20.83 36 36 23.15 232.98 5.39349 34 25.35 10.08 2:14:23 19/3/2006
2,400 427 104 101 20.83 36 36 23.08 233 5.37764 34 25.35 10.08 2:14:53 19/3/2006
2,400 426 104 101 20.83 36 36 23.08 233.02 5.3781 34 25.35 10.08 2:15:22 19/3/2006
2,400 424 104 101 20.81 36 36 23.11 233.04 5.38555 34 25.35 10.08 2:15:52 19/3/2006
2,400 424 105 101 20.81 36 36 23.08 233.14 5.38087 34 25.35 10.08 2:16:21 19/3/2006
2,400 427 103 101 20.81 36 36 23.11 233.2 5.38925 34 25.35 10.08 2:16:51 19/3/2006
2,400 427 104 102 20.81 36 36 23.18 233.16 5.40465 34 25.35 10.08 2:17:20 19/3/2006
2,400 427 102 101 20.81 36 36 23.15 233.14 5.39719 34 25.35 10.08 2:17:50 19/3/2006
2,400 427 102 101 20.92 36 36 23.12 233.18 5.39112 34 25.35 10.08 2:18:19 19/3/2006
2,400 427 102 101 20.92 36 36 23.12 233.35 5.39505 34 25.35 10.08 2:18:49 19/3/2006
2,400 427 102 101 20.92 36 36 23.23 233.3 5.41956 34 25.35 10.08 2:19:19 19/3/2006
2,400 426 102 101 20.92 36 36 23.18 233.31 5.40813 34 25.35 10.08 2:19:48 19/3/2006
2,400 424 104 101 20.92 37 36 23.2 233.14 5.40885 34 25.35 10.08 2:20:18 19/3/2006
2,400 426 103 101 20.92 37 36 23.11 233.14 5.38787 34 25.35 10.08 2:20:47 19/3/2006
2,400 427 102 101 20.77 36 36 23.16 233.39 5.40531 34 25.35 10.08 2:21:17 19/3/2006
2,400 427 102 100 20.77 36 36 23.14 233.22 5.39671 34 25.35 10.08 2:21:46 19/3/2006
2,400 427 102 101 20.77 36 36 23.03 233.1 5.36829 34 25.35 10.08 2:22:16 19/3/2006
2,400 427 102 100 41.29 36 36 23.14 233.35 5.39972 34 25.35 10.08 2:22:45 19/3/2006
2,400 427 102 101 41.29 36 36 23.18 233.24 5.4065 34 25.35 10.08 2:23:15 19/3/2006
2,400 427 101 101 41.29 36 36 23.18 233.06 5.40233 34 25.35 10.08 2:23:44 19/3/2006
2,400 427 101 101 41.29 36 36 23.16 233.06 5.39767 34 25.35 10.08 2:24:14 19/3/2006
2,400 427 102 101 41.29 36 36 23.08 233.04 5.37856 34 25.35 10.08 2:24:43 19/3/2006
2,400 427 104 101 21.01 36 36 23.16 232.98 5.39582 34 25.35 10.08 2:25:13 19/3/2006
2,400 427 103 101 21.01 36 36 23.12 232.98 5.3865 34 25.35 10.08 2:25:43 19/3/2006
2,400 427 102 101 21.01 36 36 23.21 233.1 5.41025 34 25.35 10.08 2:26:12 19/3/2006
2,400 427 101 100 21.01 36 36 23.09 232.98 5.37951 34 25.35 10.08 2:26:42 19/3/2006
2,400 427 103 101 21.01 36 36 23.03 233.08 5.36783 34 25.35 10.08 2:27:11 19/3/2006
2,400 427 103 101 20.94 36 36 23.2 233.31 5.41279 34 25.35 10.08 2:27:41 19/3/2006
2,400 427 103 101 20.94 36 36 23.07 233.04 5.37623 34 25.35 10.08 2:28:10 19/3/2006
2,400 427 103 102 76.63 36 36 23.14 233.08 5.39347 34 25.35 10.08 2:28:40 19/3/2006
2,400 427 103 101 76.63 36 36 22.93 232.98 5.34223 34 25.35 10.08 2:29:09 19/3/2006
2,400 427 103 101 76.63 36 36 22.98 233.02 5.3548 34 25.35 10.08 2:29:39 19/3/2006
2,400 427 104 101 76.63 36 36 23.14 233 5.39162 34 25.35 10.08 2:30:08 19/3/2006
2,400 427 103 101 76.63 36 36 23.15 233 5.39395 34 25.35 10.08 2:30:38 19/3/2006
2,400 427 102 100 76.63 36 36 23.06 233.02 5.37344 34 25.35 10.08 2:31:07 19/3/2006
2,400 427 102 100 21.08 36 36 23.11 232.98 5.38417 34 25.35 10.08 2:31:37 19/3/2006
2,400 427 101 100 21.08 36 36 23.16 232.98 5.39582 34 25.35 10.08 2:32:07 19/3/2006
2,400 429 101 101 21.08 36 36 23.11 233 5.38463 34 25.35 10.08 2:32:36 19/3/2006
2,400 427 101 100 21.08 35 36 23.18 233.06 5.40233 34 25.35 10.08 2:33:06 19/3/2006
2,400 427 101 100 21.08 36 36 23.1 232.98 5.38184 34 25.35 10.08 2:33:35 19/3/2006
2,400 429 100 100 21.01 36 36 23.13 233.04 5.39022 34 25.35 10.08 2:34:05 19/3/2006



248

ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) 4m bT PAir PGas H-Meter Date

2,400 429 102 100 21.01 36 36 23.17 233 5.39861 34 25.35 10.08 2:36:03 19/3/2006
2,400 427 101 100 21.01 36 36 23.15 233.18 5.39812 34 25.35 10.08 2:36:32 19/3/2006
2,400 427 101 100 21.01 36 36 23.18 233.06 5.40233 34 25.35 10.08 2:37:02 19/3/2006
2,400 427 101 100 21.01 36 36 23.17 233.08 5.40046 34 25.35 10.08 2:37:31 19/3/2006
2,400 427 101 100 21.01 35 36 22.98 233.06 5.35572 34 25.35 10.08 2:38:01 19/3/2006
2,400 427 100 100 21.01 36 36 23.27 233.02 5.42238 34 25.35 10.08 2:38:31 19/3/2006
2,400 429 100 100 20.97 36 36 23.15 233.08 5.3958 34 25.35 10.08 2:39:00 19/3/2006
2,400 428 99 100 20.97 36 36 23.17 233.02 5.39907 34 25.35 10.08 2:39:30 19/3/2006
2,400 429 99 101 20.97 36 36 23.1 233.22 5.38738 34 25.35 10.08 2:39:59 19/3/2006
2,400 427 101 101 20.97 36 36 23.09 233.14 5.3832 34 25.35 10.08 2:40:29 19/3/2006
2,400 427 101 100 20.97 36 36 23.2 233.06 5.40699 34 25.35 10.08 2:40:58 19/3/2006
2,400 427 101 100 20.97 35 36 23.2 233.1 5.40792 34 25.35 10.08 2:41:28 19/3/2006
2,400 428 101 100 20.94 36 36 23.13 233.14 5.39253 34 25.35 10.08 2:41:57 19/3/2006
2,400 427 100 100 225.6 35 36 23.05 233.14 5.37388 34 25.35 10.08 2:42:27 19/3/2006
2,400 430 99 100 225.6 35 36 23.01 233.1 5.36363 34 25.35 10.08 2:42:56 19/3/2006
2,399 430 100 100 225.6 35 36 23.03 232.98 5.36553 34 25.35 10.08 2:43:26 19/3/2006
2,400 429 99 100 225.6 35 36 23.12 233.1 5.38927 34 25.35 10.08 2:43:55 19/3/2006
2,400 428 99 100 225.6 35 36 23.15 233.02 5.39441 34 25.35 10.08 2:44:25 19/3/2006
2,400 427 99 100 21.23 35 36 23.04 233.02 5.36878 34 25.35 10.08 2:44:55 19/3/2006
2,400 430 98 100 21.23 35 36 23.14 233.14 5.39486 34 25.35 10.08 2:45:24 19/3/2006
2,400 428 101 100 21.23 35 36 23.09 233.12 5.38274 34 25.35 10.08 2:45:54 19/3/2006
2,400 428 101 100 21.23 35 36 22.96 232.98 5.34922 34 25.35 10.08 2:46:23 19/3/2006
2,400 427 102 100 21.23 36 36 23.13 232.98 5.38883 34 25.35 10.08 2:46:53 19/3/2006
2,400 427 102 100 20.97 35 36 23.05 233.2 5.37526 34 25.35 10.08 2:47:22 19/3/2006
2,399 427 102 100 20.97 36 36 23.12 232.98 5.3865 34 25.35 10.08 2:47:52 19/3/2006
2,400 426 102 100 20.97 36 36 23.07 232.98 5.37485 34 25.35 10.08 2:48:21 19/3/2006
2,400 424 102 101 20.97 36 36 23.09 232.98 5.37951 34 25.35 10.08 2:48:51 19/3/2006
2,400 424 101 100 20.97 35 36 23.19 232.98 5.40281 34 25.35 10.08 2:49:20 19/3/2006
2,400 427 100 100 21.01 35 36 23.2 232.98 5.40514 34 25.35 10.08 2:49:50 19/3/2006
2,400 427 101 100 21.01 36 36 23.12 232.98 5.3865 34 25.35 10.08 2:50:19 19/3/2006
2,400 428 102 101 21.01 36 36 23.05 233 5.37065 34 25.35 10.08 2:50:49 19/3/2006
2,400 428 101 101 21.01 36 36 23.2 232.98 5.40514 34 25.35 10.08 2:51:19 19/3/2006
2,400 428 101 100 21.01 35 36 23.21 232.98 5.40747 34 25.35 10.08 2:51:48 19/3/2006
2,400 428 101 100 21.33 36 36 23.08 232.98 5.37718 34 25.35 10.08 2:52:18 19/3/2006
2,400 427 99 100 21.33 35 36 23.15 233 5.39395 34 25.35 10.08 2:52:47 19/3/2006
2,400 430 99 100 21.33 35 36 23.1 233 5.3823 34 25.35 10.08 2:53:17 19/3/2006
2,400 431 99 100 21.33 35 36 23.09 232.98 5.37951 34 25.35 10.08 2:53:46 19/3/2006
2,400 432 99 100 21.33 35 36 23.26 232.98 5.41911 34 25.35 10.08 2:54:16 19/3/2006
2,400 432 100 100 21.12 35 36 23.23 232.98 5.41213 34 25.35 10.08 2:54:45 19/3/2006
2,400 430 100 100 21.12 35 36 23.21 232.98 5.40747 34 25.35 10.08 2:55:15 19/3/2006
2,400 430 100 100 21.12 35 36 23.13 232.98 5.38883 34 25.35 10.08 2:55:44 19/3/2006
2,400 433 100 101 21.12 35 36 23.15 232.98 5.39349 34 25.35 10.08 2:56:14 19/3/2006
2,399 433 100 100 21.12 35 36 23.11 232.98 5.38417 34 25.35 10.08 2:56:43 19/3/2006
2,399 430 100 100 21.23 35 36 23.19 232.98 5.40281 34 25.35 10.08 2:57:13 19/3/2006
2,400 430 99 I 100 21.23 35 36 23.15 232.98 5.39349 34 25.35 10.08 2:57:43 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p  (Kw) AmbT PAir PGas H-Meter Date

2,400 416 101 100 21.23 35 36 20.77 234.13 4.86288 34 25.35 10.08 2:59:11 19/3/2006
2,408 409 102 100 20.87 35 36 20.82 234.37 4.87958 34 25.35 10.08 2:59:41 19/3/2006
2,403 407 101 100 20.87 35 36 20.85 234.37 4.88661 34 25.35 10.08 3:00:10 19/3/2006
2,404 406 101 100 20.87 36 36 20.74 234.39 4.86125 34 25.35 10.08 3:00:40 19/3/2006
2,400 406 101 100 20.87 36 36 20.88 234.39 4.89406 34 25.35 10.08 3:01:09 19/3/2006
2,400 406 101 100 20.87 36 36 20.87 234.51 4.89422 34 25.35 10.08 3:01:39 19/3/2006
2,401 407 100 100 20.87 35 36 20.85 234.6 4.89141 34 25.35 10.08 3:02:08 19/3/2006
2,408 408 100 100 19.17 35 36 20.82 234.41 4.88042 34 25.35 10.08 3:02:38 19/3/2006
2,405 406 100 100 19.17 36 36 20.82 234.45 4.88125 34 25.35 10.08 3:03:07 19/3/2006
2,412 404 100 100 19.17 36 36 20.71 234.43 4.85505 34 25.35 10.08 3:03:37 19/3/2006
2,408 406 99 100 19.17 36 36 20.83 234.53 4.88526 34 25.35 10.08 3:04:07 19/3/2006
2,400 406 101 99 19.17 36 36 20.76 234.43 4.86677 34 25.35 10.08 3:04:36 19/3/2006
2,400 404 101 99 19.13 36 36 20.8 234.37 4.8749 34 25.35 10.08 3:05:06 19/3/2006
2,402 405 101 99 19.13 36 36 20.84 234.45 4.88594 34 25.35 10.08 3:05:35 19/3/2006
2,402 406 99 99 19.13 36 36 20.8 234.55 4.87864 34 25.35 10.08 3:06:05 19/3/2006
2,400 408 99 99 19.13 36 36 20.82 234.39 4.88 34 25.35 10.08 3:06:34 19/3/2006
2,405 409 99 99 19.13 36 36 20.78 234.49 4.8727 34 25.35 10.08 3:07:04 19/3/2006
2,406 408 99 100 19.13 36 36 20.83 234.51 4.88484 34 25.35 10.08 3:07:33 19/3/2006
2,406 406 100 99 19.21 36 36 20.77 234.47 4.86994 34 25.35 10.08 3:08:03 19/3/2006
2,405 406 99 98 19.21 36 36 20.74 234.49 4.86332 34 25.35 10.08 3:08:32 19/3/2006
2,399 403 101 100 19.21 36 36 20.73 234.23 4.85559 34 25.35 10.08 3:09:02 19/3/2006
2,400 401 102 100 19.21 36 36 20.68 234.37 4.84677 34 25.12 11.84 3:09:31 19/3/2006
2,400 402 100 99 19.21 36 36 20.88 234.45 4.89532 34 25.12 11.84 3:10:01 19/3/2006
2,400 403 101 100 19.21 36 36 20.82 234.45 4.88125 34 25.12 11.84 3:10:30 19/3/2006
2,400 403 101 100 18.4 36 36 20.86 234.43 4.89021 34 25.12 11.84 3:11:00 19/3/2006
2,400 401 102 100 18.4 36 36 20.82 234.21 4.87625 34 25.12 11.84 3:11:30 19/3/2006
2,399 401 101 100 18.4 36 36 20.74 234.13 4.85586 34 25.12 11.84 3:11:59 19/3/2006
2,400 400 101 100 18.4 36 36 20.76 234.31 4.86428 34 25.12 11.84 3:12:29 19/3/2006
2,400 400 100 100 18.4 36 36 20.75 234.29 4.86152 34 25.12 11.84 3:12:58 19/3/2006
2,398 403 99 100 18.4 36 36 20.83 234.41 4.88276 34 25.12 11.84 3:13:28 19/3/2006
2,399 403 100 100 17.65 36 36 20.74 234.37 4.86083 34 25.12 11.84 3:13:57 19/3/2006
2,400 403 101 100 17.65 36 36 20.83 234.21 4.87859 34 25.12 11.84 3:14:27 19/3/2006
2,400 404 101 100 17.65 36 36 20.79 234.39 4.87297 34 25.12 11.84 3:14:56 19/3/2006
2,400 403 101 100 17.65 36 36 20.8 234.41 4.87573 34 25.12 11.84 3:15:26 19/3/2006
2,400 403 100 100 17.65 36 36 20.73 234.23 4.85559 34 25.12 11.84 3:15:55 19/3/2006
2,399 404 99 100 17.65 36 36 20.79 234.29 4.87089 34 25.12 11.84 3:16:25 19/3/2006
2,400 405 99 100 17.68 36 36 20.85 234.31 4.88536 34 25.12 11.84 3:16:55 19/3/2006
2,399 406 98 100 17.68 36 36 2o'84 234.25 4.88177 34 25.12 11.84 3:17:24 19/3/2006
2,399 406 101 100 17.68 36 36 20.91 234.43 4.90193 34 25.12 11.84 3:17:54 19/3/2006
2,400 406 99 100 17.68 36 36 20.85 234.29 4.88495 34 25.12 11.84 3:18:23 19/3/2006
2,399 406 100 100 17.68 36 36 20.81 234.43 4.87849 34 25.12 11.84 3:18:53 19/3/2006
2,400 407 99 100 17.68 36 36 20.78 234.31 4.86896 34 25.12 11.84 3:19:22 19/3/2006
2,399 409 99 100 18.04 36 36 20.76 234.33 4.86469 34 25.12 11.84 3:19:52 19/3/2006
2,400 408 100 100 18.04 36 36 20.83 234.31 4.88068 34 25.12 11.84 3:20:21 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) \m bT PAir PGas H-Meter Date

2,400 403 99 99 18.04 36 36 20.71 234.35 4.85339 34 25.12 11.84 3:22:19 19/3/2006
2,400 403 101 100 18.14 36 36 20.85 234.23 4.8837 34 25.12 11.84 3:22:49 19/3/2006
2,400 403 101 100 18.14 36 36 20.83 234.23 4.87901 34 25.12 11.84 3:23:19 19/3/2006
2,399 403 101 .100 110.6 36 36 20.7 234.29 4.8498 34 25.12 11.84 3:23:48 19/3/2006
2,399 403 101 100 110.6 36 36 20.79 234.15 4.86798 34 25.12 11.84 3:24:18 19/3/2006
2,399 402 101 100 110.6 36 36 20.86 234.23 4.88604 34 25.12 11.84 3:24:47 19/3/2006
2,400 403 101 100 110.6 36 36 20.78 234.11 4.86481 34 25.12 11.84 3:25:17 19/3/2006
2,400 403 101 100 110.6 36 36 20.81 234.17 4.87308 34 25.12 11.84 3:25:46 19/3/2006
2,400 403 99 100 110.6 36 36 20.79 234.27 4.87047 34 25.12 11.84 3:26:16 19/3/2006
2,400 403 99 100 17.89 36 36 20.8 234.33 4.87406 34 25.12 11.84 3:26:45 19/3/2006
2,400 405 99 100 17.89 36 36 20.82 234.31 4.87833 34 25.12 11.84 3:27:15 19/3/2006
2,400 406 99 100 17.89 36 36 20.67 234.35 4.84401 34 25.12 11.84 3:27:44 19/3/2006
2,400 406 99 100 17.89 36 36 20.82 234.33 4.87875 34 25.12 11.84 3:28:14 19/3/2006
2,400 403 100 99 17.89 36 36 20.83 234.41 4.88276 34 25.12 11.84 3:28:43 19/3/2006
2,362 406 101 100 17.89 36 36 20.7 230.99 4.78149 34 25.12 11.84 3:29:13 19/3/2006
2,364 406 99 99 19.08 36 36 20.69 230.74 4.77401 34 25.12 11.84 3:29:43 19/3/2006
2,353 400 99 98 185.5 36 36 20.6 229.98 4.73759 34 25.12 11.84 3:30:12 19/3/2006
2,352 400 98 98 185.5 36 36 20.59 230 4.7357 34 25.12 11.84 3:30:42 19/3/2006
2,352 400 98 97 185.5 36 36 20.63 230 4.7449 34 25.12 11.84 3:31:11 19/3/2006
2,352 400 99 96 37.3 36 36 20.61 230 4.7403 34 25.12 11.84 3:31:41 19/3/2006
2,353 397 99 95 37.3 36 36 20.67 230 4.7541 34 25.12 11.84 3:32:10 19/3/2006
2,352 399 99 95 37.3 36 36 20.74 230 4.7702 34 25.12 11.84 3:32:40 19/3/2006
2,353 398 98 94 36.96 36 36 20.69 230 4.7587 34 25.12 11.84 3:33:09 19/3/2006
2,353 397 98 93 36.96 36 36 20.61 230 4.7403 34 25.12 11.84 3:33:39 19/3/2006
2,353 395 99 93 36.96 36 36 20.61 230 4.7403 34 25.12 11.84 3:34:08 19/3/2006
2,352 394 98 93 36.91 36 36 20.67 230 4.7541 34 25.12 11.84 3:34:38 19/3/2006
2,353 394 98 93 36.91 36 36 20.64 230.02 4.74761 34 25.12 11.84 3:35:07 19/3/2006
2,353 392 97 93 36.91 36 36 20.68 230.02 4.75681 34 25.12 11.84 3:35:37 19/3/2006
2,352 392 97 93 37.01 36 36 20.58 230 4.7334 34 25.12 11.84 3:36:07 19/3/2006
2,353 392 96 93 37.01 36 36 20.62 230 4.7426 34 25.12 11.84 3:36:36 19/3/2006
2,353 394 96 93 37.01 36 36 20.47 230.18 4.71178 34 25.12 11.84 3:37:06 19/3/2006
2,353 395 96 93 37.01 36 36 20.63 230 4.7449 34 25.12 11.84 3:37:35 19/3/2006
2,352 395 97 93 36.91 36 36 20.67 230.14 4.75699 34 25.12 11.84 3:38:05 19/3/2006
2,352 394 97 93 36.91 36 36 20.6 230.4 4.74624 34 25.12 11.84 3:38:34 19/3/2006
2,352 392 98 93 36.91 36 36 20.57 230 4.7311 34 25.12 11.84 3:39:04 19/3/2006
2,353 392 98 93 36.91 36 36 20.59 230.14 4.73858 34 25.12 11.84 3:39:33 19/3/2006
2,353 391 97 93 36.91 36 36 20.59 230 4.7357 34 25.12 - 11.84 3:40:03 19/3/2006
2,353 391 96 93 36.91 36 36 20.67 230.18 4.75782 34 25.12 11.84 3:40:32 19/3/2006
2,353 391 95 92 37.01 36 36 20.54 230.12 4.72666 34 25.12 11.84 3:41:02 19/3/2006
2,353 394 94 93 37.01 35 36 20.62 230.46 4.75209 34 25.12 11.84 3:41:31 19/3/2006
2,353 394 95 92 37.01 35 36 20.62 230.26 4.74796 34 25.12 11.84 3:42:01 19/3/2006
2,353 394 96 92 37.2 36 36 20.6 230.52 4.74871 34 25.12 11.84 3:42:31 19/3/2006
2,353 394 95 92 37.2 36 36 20.64 230.4 4.75546 34 25.12 11.84 3:43:00 19/3/2006
2,353 394 95 92 37.35 36 36 20.58 230.36 4.74081 34 25.12 11.84 3:43:30 19/3/2006
2,353 394 95 92 37.35 36 36 20.59 230.4 4.74394 34 25.12 11.84 3:43:59 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
ฤอทา ExhT OilT WT FC AirT GasT Curr Volt P(Kw) ^  bT PAir PGas H-Meter Date

2,353 394 95 92 49.13 36 36 20.55 230.08 4.72814 34 25.12 11.84 3:45:57 19/3/2006
2,353 394 95 92 36.81 36 36 20.56 230.36 4.7362 34 25.12 11.84 3:46:27 19/3/2006
2,353 394 96 92 36.81 36 36 20.68 230.36 4.76384 34 25.12 11.84 3:46:56 19/3/2006
2,353 394 96 92 36.81 36 36 20.69 230.44 4.7678 34 25.12 11.84 3:47:26 19/3/2006
2,353 394 95 92 36.91 36 36 20.61 230.42 4.74896 34 25.12 11.84 3:47:55 19/3/2006
2,353 395 95 92 36.91 36 36 20.64 230.4 4.75546 34 25.12 11.84 3:48:25 19/3/2006
2,353 391 96 93 36.91 36 36 20.65 230.28 4.75528 34 25.12 11.84 3:48:55 19/3/2006
2,353 391 96 92 37.2 36 36 20.63 230.32 4.7515 34 25.12 11.84 3:49:24 19/3/2006
2,353 391 95 92 168.9 36 36 20.64 230.48 4.75711 34 25.12 11.84 3:49:54 19/3/2006
2,353 391 95 92 168.9 36 36 20.59 230.7 4.75011 34 25.12 11.84 3:50:23 19/3/2006
2,353 391 95 92 168.9 36 36 20.71 230.68 4.77738 34 25.12 11.84 3:50:53 19/3/2006
2,353 391 96 93 331.8 36 36 20.61 230.77 4.75617 34 25.12 11.84 3:51:22 19/3/2006
2,353 391 95 93 331.8 36 36 20.57 230.38 4.73892 34 25.12 11.84 3:51:52 19/3/2006
2,353 391 96 93 331.8 36 36 20.68 230.28 4.76219 34 25.12 11.84 3:52:21 19/3/2006
2,353 391 97 93 36.86 36 36 20.6 230.52 4.74871 34 25.12 11.84 3:52:51 19/3/2006
2,354 391 96 93 36.86 36 36 20.68 230.52 4.76715 34 25.12 11.84 3:53:20 19/3/2006
2,353 391 96 92 36.86 36 36 20.71 230.52 4.77407 34 25.12 11.84 3:53:50 19/3/2006

2,354 384 96 93 37.3 36 36 18.51 230.99 4.27562 34 25.12 11.84 3:54:19 19/3/2006
2,387 380 95 92 37,3 36 36 18.48 233.75 4.3197 34 25.12 11.84 3:54:49 19/3/2006
2,388 380 95 92 37.3 36 36 18.45 234.09 4.31896 34 25.12 11.84 3:55:19 19/3/2006
2,399 380 95 93 37,3 36 36 18.52 234.68 4.34627 34 25.12 11.84 3:55:48 19/3/2006
2,389 382 94 92 26.21 36 36 18.58 234.88 4.36407 34 25.12 11.84 3:56:18 19/3/2006
2,400 382 94 93 26.21 36 36 18.58 234.96 4.36556 34 25.12 11.84 3:56:47 19/3/2006
2,400 380 95 93 26.21 36 36 18.59 234.96 4.36791 34 25.12 11.84 3:57:17 19/3/2006
2,400 381 97 94 26.21 36 36 18.55 234.96 4.35851 34 25.12 11.84 3:57:46 19/3/2006
2,399 380 96 94 26.21 36 36 18.58 234.96 4.36556 34 25.12 11.84 3:58:16 19/3/2006
2,400 381 97 95 19.9 36 36 18.59 234.96 4.36791 34 25.12 11.84 3:58:45 19/3/2006
2,395 380 97 95 19.9 36 36 18.7 234.96 4.39375 34 25.12 11.84 3:59:15 19/3/2006
2,399 380 97 96 19.9 36 36 18.55 234.96 4.35851 34 25 11.84 3:59:44 19/3/2006
2,398 380 98 97 19.9 36 36 18.6 234.96 4.37026 34 25 11.84 4:00:14 19/3/2006
2,399 380 97 97 19.9 36 36 18.56 234.96 4.36086 34 25 11.84 4:00:43 19/3/2006
2,398 380 97 97 19.9 36 36 18.58 234.98 4.36593 34 25 11.84 4:01:13 19/3/2006
2,400 380 95 96 19.9 36 36 18.55 234.96 4.35851 34 25 11.84 4:01:42 19/3/2006
2,400 382 95 96 17.49 36 36 18.55 234.96 4.35851 34 25 ,11.84 4:02:12 19/3/2006
2,400 383 97 97 92.46 36 36 18.55 234.96 4.35851 34 25 11.84 4:02:41 19/3/2006
2,399 385 96 97 92.46 35 36 18.56 234.96 4.36086 34 25 11.84 4:03:11 19/3/2006
2,399 386 96 97 92.46 36 36 18.51 234.96 4.34911 34 25 11.84 4:03:40 19/3/2006
2,399 385 96 97 92.46 36 36 18.54 234.96 4.35616 34 25 11.84 4:04:10 19/3/2006
2,400 386 96 97 92.46 36 36 18.64 234.96 4.37965 34 25 11.84 4:04:40 19/3/2006
2,396 386 95 97 92.46 35 36 18.59 234.96 4.36791 34 25 11.84 4:05:09 19/3/2006
2,400 386 94 96 17.02 36 36 18.51 234.96 4.34911 34 25 11.84 4:05:39 19/3/2006
2,400 386 94 97 17.02 35 36 18.58 234.98 4.36593 34 25 11.84 4:06:08 19/3/2006
2,399 386 94 96 17.02 36 36 18.56 234.96 4.36086 34 25 11.84 4:06:38 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) ^mbT PAir PGas H-Meter Date

2,398 385 98 97 17.02 36 36 18.52 234.96 4.35146 34 25 11.84 4:08:36 19/3/2006
2,398 384 96 97 17.15 36 36 18.52 234.96 4.35146 34 25 11.84 4:09:05 19/3/2006
2,399 386 96 97 17.15 36 36 18.58 234.96 4.36556 34 25 11.84 4:09:35 19/3/2006
2,398 386 95 97 17.15 36 36 18.63 234.96 4.3773 34 25 11.84 4:10:05 19/3/2006
2,397 386 94 97 17.15 35 36 18.49 234.96 4.34441 34 25 11.84 4:10:34 19/3/2006
2,395 385 95 97 17.15 36 36 18.55 234.96 4.35851 34 25 11.84 4:11:04 19/3/2006
2,392 386 96 97 17.15 35 36 18.48 234.96 4.34206 34 25 11.84 4:11:33 19/3/2006
2,400 386 96 96 17.17 35 36 18.55 234.96 4.35851 34 25 11.84 4:12:03 19/3/2006
2,400 386 96 97 17.17 35 36 18.53 234.96 4.35381 34 25 11.84 4:12:32 19/3/2006
2,396 386 96 97 17.17 35 36 18.7 234.96 4.39375 34 25 11.84 4:13:02 19/3/2006
2,388 386 96 97 17.17 36 36 18.6 234.88 4.36877 34 25 11.84 4:13:32 19/3/2006
2,389 386 96 97 17.17 36 36 18.58 234.96 4.36556 34 25 11.84 4:14:01 19/3/2006
2,388 384 97 97 17.17 36 36 18.6 234.94 4.36988 34 25 11.84 4:14:31 19/3/2006
2,389 384 95 97 17.17 36 36 18.58 234.96 4.36556 34 25 11.84 4:15:00 19/3/2006
2,400 385 96 97 17.12 36 36 18.58 234.96 4.36556 34 25 11.84 4:15:30 19/3/2006
2,388 382 98 98 17.12 36 36 18.48 234.82 4.33947 34 25 11.84 4:15:59 19/3/2006
2,388 380 99 98 73.63 36 36 18.54 234.49 4.34744 34 25 11.84 4:16:29 19/3/2006
2,388 380 98 98 73.63 35 36 18.56 234.84 4.35863 34 25 11.84 4:16:58 19/3/2006
2,388 380 98 97 73.63 36 36 18.57 234.68 4.35801 34 25 11.84 4:17:28 19/3/2006
2,388 380 98 97 73.63 36 36 18.59 234.66 4.36233 34 25 11.84 4:17:57 19/3/2006
2,388 380 98 97 73.63 36 36 18.4 234.72 4.31885 34 25 11.84 4:18:27 19/3/2006
2,386 380 96 98 73.63 36 36 18.55 234.62 4.3522 34 25 11.84 4:18:56 19/3/2006
2,388 380 96 97 73.63 36 36 18.52 234.62 4.34516 34 25 11.84 4:19:26 19/3/2006
2,388 380 96 97 13.78 36 36 18.58 234.53 4.35757 34 25 11.84 4:19:55 19/3/2006
2,388 381 96 97 13.78 36 36 18.55 234.68 4.35331 34 25 11.84 4:20:25 19/3/2006
2,387 381 96 97 13.78 36 36 18.61 234.53 4.3646 34 25 11.84 4:20:55 19/3/2006
2,387 383 98 97 13.78 36 36 18.61 234.41 4.36237 34 25 11.84 4:21:24 19/3/2006
2,387 380 98 97 13.78 36 36 18.67 234.51 4.3783 34 25 11.84 4:21:54 19/3/2006
2,387 380 99 98 13.78 36 36 18.54 234.43 4.34633 34 25 11.84 4:22:23 19/3/2006
2,386 380 98 98 13.78 36 36 18.8 234.05 4.40014 34 25 11.84 4:22:53 19/3/2006
2,387 380 96 97 13.78 36 36 18.79 234.37 4.40381 34 25 11.84 4:23:22 19/3/2006
2,388 380 97 97 14.02 36 36 18.6 234.45 4.36077 34 25 11.84 4:23:52 19/3/2006
2,388 380 96 98 14.02 36 36 18.63 234.43 4.36743 34 25 11.84 4:24:22 19/3/2006
2,387 380 98 98 14.02 36 36 18.56 234.74 4.35677 34 25 11.84 4:24:51 19/3/2006
2,387 380 96 97 14.02 36 36 18.42 234.7 4.32317 34 25 11.84 4:25:21 19/3/2006
2,386 380 98 98 14.02 36 36 18,67 234.15 4.37158 34 25 11.84 4:25:50 19/3/2006
2,386 380 98 98 14.02 36 36 18.67 234.39 4.37606 34 25 11.84 4:26:20 19/3/2006
2,383 380 98 98 14.02 36 36 18.67 234.11 4.37083 34 25 11.84 4:26:49 19/3/2006
2,387 380 98 97 14.4 36 36 18.57 234.23 4.34965 34 25 11.84 4:27:19 19/3/2006
2,386 380 98 98 14.4 36 36 18.69 234.11 4.37552 34 25 11.84 4:27:48 19/3/2006
2,385 380 98 98 14.4 36 36 18.8 234.15 4.40202 34 25 11.84 4:28:18 19/3/2006
2,386 380 96 98 14.4 36 36 18.42 234.09 4.31194 34 25 11.84 4:28:47 19/3/2006
2,384 380 96 98 14.4 35 36 18.3 234.23 4.28641 34 25 11.84 4:29:17 19/3/2006
2,381 380 96 98 14.4 36 36 18.39 233.99 4.30308 34 25 11.84 4:29:47 19/3/2006
2,383 381 98 98 14.4 35 36 18.55 233.97 4.34014 34 25 11.84 4:30:16 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) \mbT PAir PGas H-Meter Date

2,385 380 97 97 14.43 36 36 18.78 234.33 4.40072 34 25 11.84 4:32:14 19/3/2006
2,386 380 97 97 14.43 36 36 18.5 234.47 4.3377 34 25 11.84 4:32:44 19/3/2006
2,381 380 97 97 14.43 36 36 18.8 234.11 4.40127 34 25 11.84 4:33:13 19/3/2006
2,377 380 96 97 14.43 36 36 18.48 234.01 4.3245 34 25 11.84 4:33:43 19/3/2006
2,383 380 96 98 14.43 35 36 18.16 233.99 4.24926 34 25 11.84 4:34:12 19/3/2006
2,385 380 97 98 14.44 35 36 18.57 234.09 4.34705 34 25 11.84 4:34:42 19/3/2006
2,380 383 98 98 14.44 36 36 18.54 234.15 4.34114 34 25 11.84 4:35:12 19/3/2006
2,379 382 98 98 14.44 35 36 18.76 234.05 4.39078 34 25 11.84 4:35:41 19/3/2006
2,385 382 97 98 14.44 35 36 18.6 234.03 4.35296 34 25 11.84 4:36:11 19/3/2006
2,384 382 97 99 14.44 36 36 18.39 234.27 4.30823 34 25 11.84 4:36:40 19/3/2006
2,384 380 97 98 14.44 36 36 18.63 234.27 4.36445 34 25 11.84 4:37:10 19/3/2006
2,384 380 97 98 14.44 36 36 18.39 234.17 4.30639 34 25 11.84 4:37:39 19/3/2006
2,384 380 98 98 14.48 36 36 18.6 234.15 4.35519 34 25 11.84 4:38:09 19/3/2006
2,380 380 98 98 14.48 36 36 18.34 234.17 4.29468 34 25 11.84 4:38:39 19/3/2006
2,385 380 98 98 71.57 36 36 18.25 234.17 4.2736 34 25 11.84 4:39:08 19/3/2006
2,386 380 99 98 71.57 36 36 18.55 234.31 4.34645 34 25 11.84 4:39:38 19/3/2006
2,383 380 99 98 71.57 36 36 18.48 234.27 4.32931 34 25 11.84 4:40:07 19/3/2006
2,380 380 99 98 71.57 36 36 18.72 233.95 4.37954 34 25 11.84 4:40:37 19/3/2006
2,380 380 98 99 71.57 36 36 18.75 234.01 4.38769 34 25 11.84 4:41:06 19/3/2006
2,383 380 97 98 71.57 36 36 18.72 234.09 4.38216 34 25 11.84 4:41:36 19/3/2006
2,384 380 98 98 71.57 36 36 18.49 234.09 4.32832 34 25 11.84 4:42:05 19/3/2006
2,386 380 97 98 71.57 36 36 18.73 234.09 4.38451 34 25 11.84 4:42:35 19/3/2006
2,388 380 99 99 14.35 36 36 18.79 234.15 4.39968 34 25 11.84 4:43:04 19/3/2006
2,381 380 98 100 14.35 36 36 18.73 234.09 4.38451 34 25 11.84 4:43:34 19/3/2006
2,379 382 98 99 66.51 36 36 18.31 234.11 4.28655 34 25 11.84 4:44:03 19/3/2006
2,387 380 99 98 66.51 36 36 18.36 234.33 4.3023 34 25 11.84 4:44:33 19/3/2006
2,378 380 99 98 66.51 36 36 18.4 234.13 4.30799 34 25 11.84 4:45:03 19/3/2006
2,379 380 98 98 66.51 36 36 18.19 233.99 4.25628 34 25 11.84 4:45:32 19/3/2006
2,384 380 97 98 66.51 36 36 18.6 234.25 4.35705 34 25 11.84 4:46:02 19/3/2006
2,383 380 98 98 66.51 36 36 18.57 233.97 4.34482 34 25 11.84 4:46:31 19/3/2006
2,379 380 98 98 66.51 36 36 18.55 234.03 4.34126 34 25 11.84 4:47:01 19/3/2006
2,382 380 98 98 66.51 36 36 18.68 234.11 4.37317 34 25 11.84 4:47:30 19/3/2006
2,388 380 98 98 14.23 36 36 18.43 234.33 4.3187 34 25 11.84 4:48:00 19/3/2006
2,384 380 98 98 14.23 36 36 18.64 234.25 4.36642 34 25 11.84 4:48:29 19/3/2006
2,384 380 98 98 14.23 36 36 18.55 234.13 4.34311 34 25 11.84 4:48:59 19/3/2006
2,387 380 98 98 14.23 36 36 18.54 234.49 4.34744 34 25 11.84 4:49:29 19/3/2006
2,387 380 99 98 14.23 36 36 18.8 234.33 4.4054 34 25 11.84 4:49:58 19/3/2006
2,387 380 98 98 14.23 36 36 18.4 234.66 4.31774 34 25 11.84 4:50:28 19/3/2006
2,388 380 98 98 14.23 36 36 18.52 234.39 4.3409 34 25 11.84 4:50:57 19/3/2006
2,385 380 100 98 14.23 36 36 18.52 234.33 4.33979 34 25 11.84 4:51:27 19/3/2006

2,388 380 98 97 14.11 36 36 18.48 234.17 4.32746 34 25 11.84 4:51:56 19/3/2006
2,387 380 99 97 14.11 36 36 18.81 234.15 4.40436 34 25 11.84 4:52:26 19/3/2006

2,386 380 98 98 14.11 36 36 18.35 234.41 4.30142 34 25 11.84 4:52:55 19/3/2006

2,385 380 98 97 14.11 36 36 18.42 234.15 4.31304 34 25 11.84 4:53:25 19/3/2006

2,386 380 98 98 14.11 36 36 18.34 234.43 4.29945 34 25 11.84 4:53:55 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) ^mbT PAir PGas H-Meter Date

2,387 380 98 98 14.16 36 36 18.64 234.25 4.36642 34 25 11.84 4:55:53 19/3/2006
2,388 380 98 98 243.1 36 36 18.4 234.29 4.31094 34 25 11.84 4:56:22 19/3/2006
2,387 380 98 98 243.1 36 36 18.55 234.27 4.34571 34 25 11.84 4:56:52 19/3/2006
2,385 380 98 97 243.1 36 36 18.71 234.23 4.38244 34 25 11.84 4:57:21 19/3/2006
2,381 380 97 97 243.1 36 36 18.48 234.17 4.32746 34 25 11.84 4:57:51 19/3/2006
2,381 380 98 98 243.1 36 36 18.68 234.03 4.37168 34 25 11.84 4:58:20 19/3/2006
2,388 380 99 98 243.1 36 36 18.75 234.31 4.39331 34 25 11.84 4:58:50 19/3/2006
2,388 380 99 98 243.1 36 36 18.62 234.21 4.36099 34 25 11.84 4:59:20 19/3/2006
2,387 380 99 98 14.16 36 36 18.8 234.21 4.40315 34 25 11.84 4:59:49 19/3/2006
2,386 380 99 97 14.16 36 36 18.36 234.37 4.30303 34 25 11.84 5:00:19 19/3/2006
2,387 380 99 97 14.16 36 36 18.43 234.17 4.31575 34 25 11.84 5:00:48 19/3/2006
2,388 380 98 97 14.16 36 36 18.52 234.25 4.33831 34 25 11.84 5:01:18 19/3/2006
2,385 380 98 98 14.16 36 36 18.43 234.39 4.31981 34 25 11.84 5:01:47 19/3/2006
2,387 380 98 98 14.16 36 36 18.48 234.11 4.32635 34 25 11.84 5:02:17 19/3/2006
2,386 380 98 98 14.16 36 36 18.74 234.11 4.38722 34 25 11.84 5:02:46 19/3/2006
2,386 380 96 98 14.16 36 36 18.36 234.49 4.30524 34 25 11.84 5:03:16 19/3/2006
2,385 380 96 98 14.01 36 36 18.37 234.35 4.30501 34 25 11.84 5:03:46 19/3/2006
2,386 382 98 98 14.01 36 36 18.39 234.6 4.31429 34 25 11.84 5:04:15 19/3/2006
2,388 380 98 97 14.01 36 36 18.36 234.43 4.30413 34 25 11.84 5:04:45 19/3/2006
2,388 380 98 98 14.01 36 36 18.49 234.64 4.33849 34 25 11.84 5:05:14 19/3/2006
2,388 380 98 98 14.01 36 36 18.55 234.45 4.34905 34 25 11.84 5:05:44 19/3/2006
2,387 380 99 98 14.01 36 36 18.5 234.27 4.334 34 25 11.84 5:06:13 19/3/2006
2,385 380 99 98 14.01 36 36 18.39 234.15 4.30602 34 25 11.84 5:06:43 19/3/2006
2,388 380 99 98 14.01 36 36 18.66 234.49 4.37558 34 25 11.84 5:07:12 19/3/2006
2,387 380 98 99 14.01 36 36 18.31 234.43 4.29241 34 25 11.84 5:07:42 19/3/2006
2,384 380 99 99 14.01 36 36 18.27 234.07 4.27646 34 25 11.84 5:08:11 19/3/2006
2,384 380 98 99 14.01 36 36 18.59 234.09 4.35173 34 25 11.84 5:08:41 19/3/2006
2,382 380 98 98 14.01 36 36 18.55 234.29 4.34608 34 25 11.84 5:09:10 19/3/2006
2,387 380 98 98 14.01 36 36 18.61 234.35 4.36125 34 25 11.84 5:09:40 19/3/2006
2,386 380 98 98 14.01 36 36 18.61 234.29 4.36014 34 25 11.84 5:10:10 19/3/2006
2,388 380 98 98 14.01 36 36 18.52 234.53 4.3435 34 25 11.84 5:10:39 19/3/2006
2,387 380 99 99 14 36 36 18.57 234.19 4.34891 34 25 11.84 5:11:09 19/3/2006
2,382 380 98 99 14 36 36 18.4 234.15 4.30836 34 25 11.84 5:11:38 19/3/2006
2,380 380 98 98 14 36 36 18.31 234.09 4.28619 34 25 11.84 5:12:08 19/3/2006
2,382 380 99 98 14 36 36 18.49 234.17 4.3298 34 25 11.84 5:12:37 19/3/2006

2,374 382 98 98 14 36 36 22.62 231.69 5.24083 34 25 11.84 5:13:07 19/3/2006
2,394 412 98 99 14 36 36 23.14 233.93 5.41314 34 25 11.84 5:13:36 19/3/2006
2,388 424 98 100 14 36 36 23.13 233.22 5.39438 34 25 11.84 5:14:06 19/3/2006
2,397 427 98 100 17.04 36 36 23.14 233.81 5.41036 34 25 11.84 5:14:35 19/3/2006
2,400 427 99 100 17.04 36 36 23.29 233.83 5.4459 34 24.59 11.52 5:15:04 19/3/2006
2,400 433 100 100 17.04 36 36 23.17 233.93 5.42016 34 24.59 11.52 5:15:34 19/3/2006
2,400 433 100 100 17.04 36 36 23.11 233.89 5.4052 34 24.59 11.52 5:16:03 19/3/2006
2,400 432 99 100 17.04 36 36 23.08 233.93 5.3991 34 24.59 11.52 5:16:33 19/3/2006
2,400 433 99 100 23.19 36 36 23.14 233.93 5.41314 34 24.78 10.08 5:17:02 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
โใวทา ExhT ONT WT FC AirT GasT Curr Volt P (Kw) VnbT PAir PGas H-Meter Date

2,400 430 99 100 23.19 36 36 23.12 233.83 5.40615 34 24.78 10.08 5:19:01 19/3/2006
2,400 430 98 100 21.48 36 36 23.09 233.71 5.39636 34 24.78 10.08 5:19:30 19/3/2006
2,400 430 99 100 21.48 36 36 23.08 233.85 5.39726 34 24.78 10.08 5:20:00 19/3/2006
2,400 431 100 100 21.48 36 36 23.13 233.59 5.40294 34 24.78 10.08 5:20:29 19/3/2006
2,400 430 100 100 21.48 36 36 23.14 233.67 5.40712 34 24.78 10.08 5:20:59 19/3/2006
2,400 430 99 100 21.48 36 36 23.16 233.65 5.41133 34 24.78 10.08 5:21:28 19/3/2006
2,400 430 99 100 21.41 36 36 23.15 233.57 5.40715 34 24.78 10.08 5:21:58 19/3/2006
2,400 432 98 100 327.9 36 36 23.03 233.51 5.37774 34 24.78 10.08 5:22:27 19/3/2006
2,400 432 98 100 327.9 36 36 23.21 233.75 5.42534 34 24.78 10.08 5:22:57 19/3/2006
2,400 433 98 100 327.9 36 36 23.11 233.75 5.40196 34 24.78 10.08 5:23:27 19/3/2006
2,400 433 98 100 327.9 36 36 23.07 233.57 5.38846 34 24.78 10.08 5:23:56 19/3/2006
2,400 432 99 100 327.9 36 36 23.06 233.69 5.38889 34 24.78 10.08 5:24:26 19/3/2006
2,400 432 99 100 21.59 35 36 23.1 233.55 5.39501 34 24.78 10.08 5:24:55 19/3/2006
2,400 430 99 100 21.59 35 36 23.15 233.67 5.40946 34 24.78 10.08 5:25:25 19/3/2006
2,400 430 98 99 21.59 35 36 23.11 233.67 5.40011 34 24.78 10.08 5:25:54 19/3/2006
2,400 429 99 99 21.59 36 36 23.1 233.57 5.39547 34 24.78 10.08 5:26:24 19/3/2006
2,400 429 99 99 21.59 36 36 23.12 233.67 5.40245 34 24.78 10.08 5:26:53 19/3/2006
2,400 427 99 100 21.25 36 36 23.17 233.59 5.41228 34 24.78 10.08 5:27:23 19/3/2006
2,400 427 98 100 21.25 36 36 23.08 233.49 5.38895 34 24.78 10.08 5:27:53 19/3/2006
2,400 427 100 100 21.25 36 36 23.1 233.51 5.39408 34 24.78 10.08 5:28:22 19/3/2006
2,400 428 100 100 21.25 36 36 23.07 233.49 5.38661 34 24.78 10.08 5:28:52 19/3/2006
2,400 427 100 100 21.25 36 36 23.09 233.47 5.39082 34 24.78 10.08 5:29:21 19/3/2006
2,400 427 99 99 21.46 35 36 23.09 233.49 5.39128 34 24.78 10.08 5:29:51 19/3/2006
2,400 427 98 99 21.46 35 36 23.13 233.55 5.40201 34 24.78 10.08 5:30:20 19/3/2006
2,400 427 99 99 21.46 35 36 23.11 233.67 5.40011 34 24.78 10.08 5:30:50 19/3/2006
2,400 427 99 99 21.46 36 36 23.08 233.57 5.3908 34 24.78 10.08 5:31:19 19/3/2006
2,400 427 98 99 21.46 36 36 23.11 233.57 5.3978 34 24.78 10.08 5:31:49 19/3/2006
2,400 427 98 99 21.46 36 36 23.07 233.45 5.38569 34 24.78 10.08 5:32:18 19/3/2006
2,400 427 99 99 21.19 36 36 23.16 233.65 5.41133 34 24.78 10.08 5:32:48 19/3/2006
2,400 427 99 99 339.8 36 36 23.08 233.49 5.38895 34 24.78 10.08 5:33:18 19/3/2006
2,400 427 100 99 339.8 36 36 23.14 233.59 5.40527 34 24.78 10.08 5:33:47 19/3/2006
2,400 427 100 100 339.8 36 36 23.09 233.55 5.39267 34 24.78 10.08 5:34:17 19/3/2006
2,400 427 98 99 339.8 35 36 23.08 233.63 5.39218 34 24.78 10.08 5:34:46 19/3/2006
2,400 427 98 100 339.8 35 36 23.1 233.65 5.39732 34 24.78 10.08 5:35:16 19/3/2006
2,400 427 98 99 21.03 35 36 23.15 233.59 5.40761 34 24.78 10.08 5:35:45 19/3/2006
2,400 428 98 99 21.03 35 36 23.12 233.43 5.3969 34 24.78 10.08 5:36:15 19/3/2006
2,400 427 98 99 21.03 35 36 23.09 233.53 5.39221 34 24.78 10.08 5:36:44 19/3/2006
2,400 427 99 99 21.03 35 36 23.08 233.49 5.38895 34 24.78 10.08 5:37:14 19/3/2006
2,400 427 99 99 21.33 35 36 23.12 233.69 5.40291 34 24.78 10.08 5:37:43 19/3/2006
2,400 427 99 99 21.33 35 36 23.11 233.39 5.39364 34 24.78 10.08 5:38:13 19/3/2006
2,400 427 99 99 21.33 35 36 23.14 233.57 5.40481 34 24.78 10.08 5:38:43 19/3/2006
2,400 427 98 98 21.33 35 36 23.09 233.47 5.39082 34 24.78 10.08 5:39:12 19/3/2006
2,400 427 98 98 21.33 35 36 23.11 233.57 5.3978 34 24.78 10.08 5:39:42 19/3/2006
2,400 427 98 98 21.33 35 36 23.09 233.47 5.39082 34 24.78 10.08 5:40:11 19/3/2006
2,400 427 98 98 21.17 35 36 23.21 233.49 5.4193 34 24.78 10.08 5:40:41 19/3/2006
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2,400 426 100 100 21.17 36 36 23.13 233.33 5.39692 34 24.78 10.08 5:42:39 19/3/2006
2,400 427 101 100 21.08 36 36 23.18 233.49 5.4123 34 24.78 10.08 5:43:08 19/3/2006
2,400 426 100 100 21.08 35 36 23.04 233.39 5.37731 34 24.78 10.08 5:43:38 19/3/2006
2,400 427 99 99 21.08 35 36 23.06 233.35 5.38105 34 24.78 10.08 5:44:08 19/3/2006
2,400 427 99 99 21.08 36 36 23.09 233.41 5.38944 34 24.78 10.08 5:44:37 19/3/2006
2,400 427 99 99 21.08 35 36 23.21 233.3 5.41489 34 24.78 10.08 5:45:07 19/3/2006
2,400 427 99 99 21.03 35 36 23.17 233.35 5.40672 34 24.78 10.08 5:45:36 19/3/2006
2,400 427 99 98 5640 35 36 23.18 233.16 5.40465 34 24.78 10.08 5:46:06 19/3/2006
2,400 427 100 99 5640 35 36 23.08 233.26 5.38364 34 24.78 10.08 5:46:35 19/3/2006
2,400 427 101 99 5640 35 36 23.15 233.3 5.4009 34 24.78 10.08 5:47:05 19/3/2006
2,400 427 100 99 5640 35 36 23.21 233.26 5.41396 34 24.78 10.08 5:47:34 19/3/2006
2,400 426 99 99 5640 35 36 23.12 233.28 5.39343 34 24.78 10.08 5:48:04 19/3/2006
2,400 427 98 99 21.19 35 36 23.15 233.31 5.40113 34 24.78 10.08 5:48:33 19/3/2006
2,400 427 98 98 21.19 35 36 23.16 233.31 5.40346 34 24.78 10.08 5:49:03 19/3/2006
2,400 427 98 98 21.19 35 36 23.09 233.3 5.3869 34 24.78 10.08 5:49:33 19/3/2006
2,400 427 98 99 21.19 35 36 23.11 233.35 5.39272 34 24.78 10.08 5:50:02 19/3/2006
2,400 427 99 98 21.19 35 36 23.24 233.41 5.42445 34 24.78 10.08 6:60:32 19/3/2006
2,400 427 99 99 21.14 35 36 23.1 233.22 5.38738 34 24.78 10.08 5:51:01 19/3/2006
2,400 427 99 99 21.14 35 36 23.12 233.3 5.3939 34 24.78 10.08 5:51:31 19/3/2006
2,400 427 99 99 21.14 35 36 23.04 233.37 5.37684 34 24.78 10.08 5:52:00 19/3/2006
2,400 427 99 99 21.14 35 36 23.13 233.51 5.40109 34 24.78 10.08 5:52:30 19/3/2006
2,400 427 99 100 21.14 35 36 23.11 233.47 5.39549 34 24.78 10.08 5:52:59 19/3/2006
2,400 427 98 99 21.09 35 36 23.18 233.35 5.40905 34 24.78 10.08 5:53:29 19/3/2006
2,400 427 98 99 21.09 35 36 23.06 233.31 5.38013 34 24.78 10.08 5:53:58 19/3/2006
2,400 427 100 99 21.09 35 36 23.15 233.33 5.40159 34 24.78 10.08 5:54:28 19/3/2006
2,400 427 99 99 21.09 35 36 23.14 233.26 5.39764 34 24.78 10.08 5:54:57 19/3/2006
2,400 427 99 98 21.09 35 36 23.13 233.14 5.39253 34 24.78 10.08 5:55:27 19/3/2006
2,400 427 99 98 21.14 35 36 23.09 233.31 5.38713 34 24.78 10.08 5:55:57 19/3/2006
2,400 427 99 99 21.14 35 36 23.24 233.2 5.41957 34 24.78 10.08 5:56:26 19/3/2006
2,400 427 99 99 21.14 35 36 23.06 233.16 5.37667 34 24.78 10.08 5:56:56 19/3/2006
2,400 427 98 99 21.14 35 36 23.16 233.35 5.40439 34 24.78 10.08 5:57:25 19/3/2006
2,400 426 99 99 21.14 35 36 23.09 233.33 5.38759 34 24.78 10.08 5:67:55 19/3/2006
2,400 425 99 99 21.01 35 36 23.17 233.31 5.40579 34 24.78 10.08 5:58:24 19/3/2006
2,400 427 99 99 21.01 35 36 23.02 233.3 5.37057 34 24.78 10.08 5:58:54 19/3/2006
2,400 427 100 99 21.01 35 36 23.11 233.1 5.38694 34 24.78 10.08 5:59:23 19/3/2006
2,400 427 99 99 21.01 35 36 23.14 233.18 5.39579 34 24.78 10.08 5:59:53 19/3/2006
2,400 427 98 99 21.01 35 36 23.06 233.33 5.38059 34 24.78 10.08 6:00:23 19/3/2006
2,400 427 98 99 20.95 35 36 23.1 233.31 5.38946 34 24.78 10.08 6:00:52 19/3/2006
2,400 427 98 98 532.1 35 36 23.09 233.28 5.38644 34 24.78 10.08 6:01:21 19/3/2006
2,400 427 98 98 532.1 35 36 23.12 233.24 5.39251 34 24.78 10.08 6:01:51 19/3/2006
2,400 427 98 98 532.1 35 36 23.08 233.37 5.38618 34 24.78 10.08 6:02:21 19/3/2006
2,400 427 99 99 532.1 35 36 23.18 233.41 5.41044 34 24.78 10.08 6:02:50 19/3/2006
2,400 427 99 98 532.1 35 36 23.14 233.2 5.39625 34 24.78 10.08 6:03:20 19/3/2006
2,400 427 98 98 532.1 35 35 23.08 233.08 5.37949 34 24.78 10.08 6:03:49 19/3/2006
2,400 427 98 98 20.95 35 35 23.08 233.26 5.38364 34 24.78 10.08 6:04:19 19/3/2006

*
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2,400 427 98 99 193.2 35 36 23.14 233.14 5.39486 34 24.78 10.08 6:06:17 19/3/2006
2,400 425 100 99 193.2 35 36 23.1 233.1 5.38461 34 24.78 10.08 6:06:46 19/3/2006
2,400 426 99 98 21.03 35 36 23.15 233.37 5.40252 34 24.78 10.08 6:07:16 19/3/2006
2,400 424 100 98 135.6 35 36 23.18 233.24 5.4065 34 24.78 10.08 6:07:45 19/3/2006
2,400 425 99 99 135.6 35 36 23.17 233.18 5.40278 34 24.78 10.08 6:08:15 19/3/2006
2,400 426 99 99 135.6 35 36 23.13 233.2 5.39392 34 24.78 10.08 6:08:45 19/3/2006
2,400 426 99 99 135.6 35 36 23.16 233.16 5.39999 34 24.78 10.08 6:09:14 19/3/2006
2,400 426 98 99 135.6 35 36 23.07 233.3 5.38223 34 24.78 10.08 6:09:44 19/3/2006
2,400 427 97 99 20.87 35 36 23.04 233.26 5.37431 34 24.78 10.08 6:10:13 19/3/2006
2,400 427 96 100 20.87 35 36 23.18 233.51 5.41276 34 24.78 10.08 6:10:43 19/3/2006
2,400 427 98 99 20.87 35 36 23.03 233.37 5.37451 34 24.78 10.08 6:11:12 19/3/2006
2,400 427 99 99 20.87 35 36 23.17 233.39 5.40765 34 24.78 10.08 6:11:42 19/3/2006
2,400 427 99 98 20.87 35 36 23.09 233.33 5.38759 34 24.78 10.08 6:12:11 19/3/2006
2,400 427 99 98 21.09 35 36 23.11 233.57 5.3978 34 24.78 10.08 6:12:41 19/3/2006
2,400 427 98 98 2014 35 35 23.16 233.47 5.40717 34 24.78 10.08 6:13:10 19/3/2006
2,400 424 98 98 2014 35 35 23.12 233.3 5.3939 34 24.78 10.08 6:13:40 19/3/2006
2,400 425 99 98 2014 35 35 23.21 233.26 5.41396 34 24.78 10.08 6:14:10 19/3/2006
2,400 427 99 99 2014 35 35 23.08 233.28 5.3841 34 24.78 10.08 6:14:39 19/3/2006
2,400 427 98 98 2014 35 35 23.18 233.06 5.40233 34 24.78 10.08 6:15:09 19/3/2006
2,400 427 99 98 21.01 35 35 23.12 233.37 5.39551 34 24.78 10.08 6:15:38 19/3/2006
2,400 427 100 98 21.01 35 35 23.14 233.28 5.3981 34 24.78 10.08 6:16:08 19/3/2006
2,400 424 99 99 21.01 35 35 23.14 233.28 5.3981 34 24.78 10.08 6:16:37 19/3/2006
2,400 424 98 ๐๐ 21.01 35 35 23.1 233.16 5.386 34 24.78 10.08 6:17:07 19/3/2006
2,400 427 98 100 21.01 35 35 23.14 233.3 5.39856 34 24.78 10.08 6:17:37 19/3/2006
2,399 427 98 100 21.32 35 35 23.03 233.18 5.37014 34 24.78 10.08 6:18:06 19/3/2006
2,400 425 101 99 21.32 35 35 23.15 233.16 5.39765 34 24.78 10.08 6:18:36 19/3/2006
2,400 424 100 99 21.32 35 35 23.14 233.39 5.40064 34 24.78 10.08 6:19:05 19/3/2006
2,400 424 101 99 21.32 35 35 23.14 233.33 5.39926 34 24.78 10.08 6:19:35 19/3/2006
2,400 425 99 99 21.32 35 35 23.15 233.33 5.40159 34 24.78 10.08 6:20:04 19/3/2006
2,400 426 98 99 21.28 35 35 23.03 233.31 5.37313 34 24.78 10.08 6:20:34 19/3/2006
2,400 426 98 98 21.28 35 35 23.03 233.43 5.37589 34 24.78 10.08 6:21:03 19/3/2006
2,400 425 99 99 21.28 35 35 23.15 233.53 5.40622 34 24.78 10.08 6:21:33 19/3/2006
2,400 424 100 98 21.28 35 35 23.13 233.3 5.39623 34 24.78 10.08 6:22:02 19/3/2006
2,400 424 100 98 21.28 35 35 23.14 233.43 5.40157 34 24.78 10.08 6:22:32 19/3/2006
2,400 427 99 99 21.08 35 35 23.2 233.59 5.41929 34 24.78 10.08 6:23:01 19/3/2006
2,400 427 98 99 21.08 35 35 23.14 233.41 5.40111 34 24.78 10.08 6:23:31 19/3/2006
2,400 427 98 99 21.08 35 35 23.15 233.3 5.4009 34 24.78 10.08 6:24:00 19/3/2006
2,400 425 99 98 21.08 35 35 23.12 233.33 5.39459 34 24.78 10.08 6:24:30 19/3/2006
2,400 425 98 98 21.08 35 35 23.2 233.35 5.41372 34 24.78 10.08 6:25:00 19/3/2006
2,400 425 98 98 20.52 35 35 23.17 233.55 5.41135 34 24.78 10.08 6:25:29 19/3/2006
2,400 424 99 99 20.52 35 35 23.13 233.49 5.40062 34 24.78 10.08 6:25:59 19/3/2006
2,400 424 101 99 20.52 35 35 23.15 233.51 5.40576 34 24.78 10.08 6:26:28 19/3/2006
2,400 424 100 99 20.52 35 35 23.16 233.57 5.40948 34 24.78 10.08 6:26:58 19/3/2006
2,400 424 101 99 20.52 35 35 23.1 233.37 5.39085 34 24.78 10.08 6:27:27 19/3/2006
2,400 424 100 98 20.52 35 35 23.16 233.55 5.40902 I 34 24.78 10.08 6:27:57 19/3/2006
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2,400 427 97 98 21 35 35 23.16 233.37 5.40485 34 24.78 10.08 6:29:55 19/3/2006
2,400 427 98 98 21 35 35 23.23 233.43 5.42258 34 24.78 10.08 6:30:25 19/3/2006
2,400 425 99 98 20.86 35 35 23.17 233.49 5.40996 34 24.78 10.08 6:30:54 19/3/2006
2,400 424 99 97 20.86 35 35 23.24 233.39 5.42398 34 24.78 10.08 6:31:24 19/3/2006
2,400 424 100 98 20.86 35 35 23.11 233.31 5.39179 34 24.78 10.08 6:31:53 19/3/2006
2,400 424 99 98 20.86 35 35 23.19 233.2 5.40791 34 24.78 10.08 6:32:23 19/3/2006
2,400 426 98 98 20.86 35 35 23.07 233.18 5.37946 34 24.78 10.08 6:32:52 19/3/2006
2,400 426 98 97 21.4 35 35 22.99 233.14 5.35989 34 24.78 10.08 6:33:22 19/3/2006
2,400 426 98 98 21.4 35 35 23.04 233.28 5.37477 34 24.78 10.08 6:33:51 19/3/2006
2,400 426 97 97 21.4 35 35 23.08 233.26 5.38364 34 24.78 10.08 6:34:21 19/3/2006
2,400 427 99 97 21.4 35 35 23.17 233.2 5.40324 34 24.78 10.08 6:34:50 19/3/2006
2,400 426 99 97 21.4 35 35 23.13 233.35 5.39739 34 24.78 10.08 6:35:20 19/3/2006
2,400 426 99 97 21.43 35 35 23.17 233.2 5.40324 34 24.78 10.08 6:35:49 19/3/2006
2,400 425 98 97 21.43 35 35 23.1 233.08 5.38415 34 24.78 10.08 6:36:19 19/3/2006
2,399 424 99 98 100 35 35 23.17 233.16 5.40232 34 24.78 10.08 6:36:49 19/3/2006
2,400 425 97 97 100 34 35 23.08 233.14 5.38087 34 24.78 10.08 6:37:18 19/3/2006
2,400 427 96 97 100 34 35 23.18 233.06 5.40233 34 24.78 10.08 6:37:48 19/3/2006
2,400 427 97 97 100 34 35 23.06 233.12 5.37575 34 24.78 10.08 6:38:17 19/3/2006
2,400 427 98 97 100 34 35 23.1 233.16 5.386 34 24.78 10.08 6:38:47 19/3/2006
2,400 427 98 97 21.56 34 35 23.04 233.1 5.37062 34 24.78 10.08 6:39:16 19/3/2006
2,400 427 97 97 225.6 34 35 23.14 233.04 5.39255 34 24.78 10.08 6:39:46 19/3/2006
2,400 427 97 97 225.6 34 35 23.23 233 5.41259 34 24.78 10.08 6:40:15 19/3/2006
2,400 427 98 98 225.6 34 35 23.14 232.98 5.39116 34 24.78 10.08 6:40:45 19/3/2006
2,400 427 97 97 225.6 34 35 23.09 232.98 5.37951 34 24.78 10.08 6:41:14 19/3/2006
2,400 427 97 97 225.6 34 34 23.1 232.98 5.38184 34 24.78 10.08 6:41:44 19/3/2006
2,400 427 96 97 21.64 34 35 23.15 232.98 5.39349 34 24.78 10.08 6:42:13 19/3/2006
2,400 427 99 97 21.64 34 35 23.11 233.04 5.38555 34 24.78 10.08 6:42:43 19/3/2006
2,400 427 98 97 21.64 34 35 23.01 232.98 5.36087 34 24.78 10.08 6:43:12 19/3/2006
2,400 426 99 97 21.64 35 34 22.98 232.98 5.35388 34 24.78 10.08 6:43:42 19/3/2006
2,399 427 98 97 21.64 34 34 23.04 232.98 5.36786 34 24.78 10.08 6:44:12 19/3/2006
2,400 427 97 97 21.95 34 34 23.01 232.98 5.36087 34 24.78 10.08 6:44:41 19/3/2006
2,399 427 97 98 21.95 34 34 23.06 232.98 5.37252 34 24.78 10.08 6:45:11 19/3/2006
2,397 429 96 98 21.95 34 34 23.18 232.98 5.40048 34 24.78 10.08 6:45:40 19/3/2006
2,398 430 96 97 21.95 34 34 23.11 232.98 5.38417 34 24.78 10.08 6:46:10 19/3/2006
2,397 430 96 97 21.95 34 34 23.18 233.04 5.40187 34 24.78 10.08 6:46:39 19/3/2006
2,399 430 98 97 22.17 34 34 23.17 232.98 5.39815 34 24.78 10.08 6:47:09 19/3/2006
2,394 430 98 97 22.17 34 34 23.04 232.98 5.36786 34 24.78 10.08 6:47:38 19/3/2006
2,395 428 98 97 22.17 34 34 23.02 233.02 5.36412 34 24.78 10.08 6:48:08 19/3/2006
2,399 427 97 97 22.17 34 34 23.11 232.98 5.38417 34 24.78 10.08 6:48:37 19/3/2006
2,395 429 97 97 22.17 34 34 23.19 232.98 5.40281 34 24.78 10.08 6:49:07 19/3/2006
2,399 430 98 97 22.15 34 34 23.08 232.98 5.37718 34 24.78 10.08 6:49:37 19/3/2006
2,397 427 98 97 22.15 34 34 23.08 232.98 5.37718 34 24.78 10.08 6:50:06 19/3/2006
2,400 427 97 97 22.15 34 34 23.08 232.98 5.37718 34 24.78 10.08 6:50:36 19/3/2006
2,392 427 96 97 22.15 34 34 23.14 232.98 5.39116 34 24.78 10.08 6:51:05 19/3/2006

2,399 427 98 97 22.15 34 34 23.16 232.98 5.39582 34 24.78 10.08 6:51:35 19/3/2006
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2,398 427 96 98 22.36 34 34 23.12 232.98 5.3865 34 24.78 10.08 6:53:33 19/3/2006

2,402 425 96 97 21.98 34 34 19.33 234.19 4.52689 34 24.78 . 10.08 6:54:03 19/3/2006
2,389 409 96 96 21.98 34 34 20.73 233.45 4.83942 34 24.78 10.08 6:54:32 19/3/2006
2,389 403 98 96 21.98 34 34 20.78 233.35 4.84901 34 24.78 10.08 6:55:01 19/3/2006
2,388 400 98 96 21.98 34 34 20.77 233.2 4.84356 34 24.78 11.36 6:55:31 19/3/2006
2,389 400 98 96 21.98 34 34 20.74 233.43 4.84134 34 24.47 11.36 6:56:00 19/3/2006
2,388 400 98 96 21.98 34 34 20.71 233.26 4.83081 34 24.47 11.36 6:56:30 19/3/2006
2,388 400 98 96 19.17 34 34 20.62 233.3 4.81065 34 24.47 11.36 6:56:59 19/3/2006
2,388 399 98 97 19.17 34 34 20.87 233.43 4.87168 34 24.47 11.36 6:57:29 19/3/2006
2,389 398 97 96 19.17 34 34 20.89 233.55 4.87886 34 24.47 11.36 6:57:58 19/3/2006
2,388 400 96 96 19.17 34 34 20.77 233.65 4.85291 34 24.47 11.36 6:58:28 19/3/2006
2,388 400 96 96 19.17 34 34 20.89 233.47 4.87719 34 24.47 11.36 6:58:57 19/3/2006
2,388 399 98 96 19.17 34 34 20.88 233.41 4.8736 34 24.47 11.36 6:59:27 19/3/2006
2,388 399 98 96 19.17 34 34 20.65 233.39 4.8195 34 24.47 11.36 6:59:56 19/3/2006
2,388 400 97 96 18.48 34 34 20.65 233.3 4.81765 34 24.47 11.36 7:00:26 19/3/2006
2,389 400 96 96 18.48 34 34 20.82 233.49 4.86126 34 24.47 11.36 7:00:56 19/3/2006
2,388 400 96 96 18.48 33 34 20.82 233.28 4.85689 34 24.47 11.36 7:01:25 19/3/2006
2,388 400 96 96 18.48 33 33 20.82 233.18 4.85481 34 24.47 11.36 7:01:55 19/3/2006
2,389 400 95 96 18.48 33 33 20.92 233.47 4.88419 34 24.47 11.36 7:02:24 19/3/2006
2,388 400 96 96 18.48 33 33 20.7 233.49 4.83324 34 24.47 11.36 7:02:54 19/3/2006
2,388 400 96 95 18.29 33 33 20.74 233.69 4.84673 34 24.47 11.36 7:03:23 19/3/2006
2,388 400 98 95 18.29 33 33 20.85 233.65 4.8716 34 24.47 11.36 7:03:53 19/3/2006
2,389 399 97 95 18.29 33 33 20.68 233.77 4.83436 34 24.47 11.36 7:04:22 19/3/2006
2,389 398 97 96 18.29 33 33 20.68 233.69 4.83271 34 24.47 11.36 7:04:52 19/3/2006
2,388 399 97 96 18.29 33 33 20.85 233.75 4.87369 34 24.47 11.36 7:05:21 19/3/2006
2,388 398 97 96 18.29 33 33 20.88 233.79 4.88154 34 24.47 11.36 7:05:51 19/3/2006
2,388 398 96 95 18.16 33 33 20.78 233.77 4.85774 34 24.47 11.36 7:06:21 19/3/2006
2,388 397 97 95 18.16 33 33 20.77 233.63 4.8525 34 24.47 11.36 7:06:50 19/3/2006
2,388 397 96 95 18.16 33 33 20.8 233.71 4.86117 34 24.47 11.36 7:07:20 19/3/2006
2,388 397 98 95 18.16 33 33 20.85 233.73 4.87327 34 24.47 11.36 7:07:49 19/3/2006
2,388 397 98 95 18.16 33 33 20.99 233.75 4.90641 34 24.47 11.36 7:08:19 19/3/2006
2,388 397 97 95 18.16 33 33 20.91 233.85 4.8898 34 24.47 11.36 7:08:48 19/3/2006
2,388 397 96 95 18.07 33 33 20.64 233.87 4.82708 34 24.47 11.36 7:09:18 19/3/2006

2,388 398 97 95 18.07 33 33 20.92 233.91 4.8934 34 24.47 11.36 7:09:47 19/3/2006
2,388 400 96 95 18.07 33 33 20.71 233.95 4.8451 34 24.47 11.36 7:10:17 19/3/2006
2,388 399 96 95 18.07 33 33 20.94 233.91 4.89808 34 24.47 11.36 7:10:46 19/3/2006
2,388 397 96 95 18.07 33 33 20.89 233.89 4.88596 34 24.47 11.36 7:11:16 19/3/2006
2,388 400 96 96 18.07 33 33 20.66 233.81 4.83051 34 24.47 11.36 7:11:46 19/3/2006
2,387 400 96 96 18.07 33 33 20.8 233.87 4.8645 34 24.47 11.36 7:12:15 19/3/2006
2,388 400 98 96 231.2 33 33 20.93 233.89 4.89532 34 24.47 11.36 7:12:45 19/3/2006

2,388 398 98 96 231.2 33 33 20.86 233.87 4.87853 34 24.47 11.36 7:13:14 19/3/2006

2,388 398 97 95 231.2 33 33 20.66 233.79 4.8301 34 24.47 11.36 7:13:44 19/3/2006

2,388 397 98 96 231.2 33 33 20.91 233.79 4.88855 34 24.47 11.36 7:14:13 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) \mbT PAir PGas H-Meter Date

2,388 396 97 97 129.4 33 33 20.74 233.77 4.84839 34 24.47 11.36 7:16:11 19/3/2006
2,388 397 98 97 414.7 33 33 20.69 233.75 4.83629 34 24.47 11.36 7:16:41 19/3/2006
2,388 397 98 97 414.7 33 33 20.67 233.69 4.83037 34 24.47 11.36 7:17:10 19/3/2006
2,388 398 98 97 73.82 33 33 20.68 233.89 4.83685 34 24.47 11.36 7:17:40 19/3/2006
2,388 398 97 96 ' 73.82 32 33 20.71 233.71 4.84013 34 24.47 11.36 7:18:10 19/3/2006
2,388 400 96 97 73.82 32 33 20.73 233.75 4.84564 34 24.47 11.36 7:18:39 19/3/2006
2,388 400 96 97 73.82 33 33 20.85 233.73 4.87327 34 24.47 11.36 7:19:09 19/3/2006
2,388 400 95 97 73.82 32 33 20.82 233.79 4.86751 34 24.47 11.36 7:19:38 19/3/2006
2,388 400 95 97 73.82 32 33 20.92 233.79 4.89089 34 24.47 11.36 7:20:08 19/3/2006
2,388 400 98 97 18.34 32 33 20.85 233.85 4.87577 34 24.47 11.36 7:20:37 19/3/2006
2,388 400 97 97 18.34 32 33 20.75 233.89 4.85322 34 24.47 11.36 7:21:07 19/3/2006
2,388 399 98 97 18.34 32 33 20.82 233.93 4.87042 34 24.47 11.36 7:21:36 19/3/2006
2,388 400 96 97 18.34 32 33 20.95 233.77 4.89748 34 24.47 11.36 7:22:06 19/3/2006
2,388 400 96 97 18.34 32 33 20.84 233.95 4.87552 34 24.47 11.36 7:22:35 19/3/2006
2,388 400 97 97 18.34 32 33 20.82 233.89 4.86959 34 24.47 11.36 7:23:05 19/3/2006
2,387 400 97 97 18.49 32 33 20.83 233.79 4.86985 34 24.47 11.36 7:23:34 19/3/2006
2,387 399 96 97 18.49 32 33 20.89 233.69 4.88178 34 24.47 11.36 7:24:04 19/3/2006
2,387 400 95 97 47.24 32 33 20.73 233.87 4.84813 34 24.47 11.36 7:24:34 19/3/2006
2,387 400 97 97 47.24 32 33 20.88 233.81 4.88195 34 24.47 11.36 7:25:03 19/3/2006
2,387 400 96 97 47.24 32 33 20.75 233.67 4.84865 34 24.47 11.36 7:25:33 19/3/2006
2,388 400 96 97 47.24 32 32 20.89 233.81 4.88429 34 24.47 11.36 7:26:02 19/3/2006
2,387 400 97 97 47.24 32 32 20.92 233.67 4.88838 34 24.47 11.36 7:26:32 19/3/2006
2,388 400 98 97 47.24 32 32 20.94 233.95 4.89891 34 24.47 11.36 7:27:01 19/3/2006
2,387 400 97 97 47.24 32 32 20.88 233.77 4.88112 34 24.47 11.36 7:27:31 19/3/2006
2,388 400 96 97 18.3 32 32 20.92 233.91 4.8934 34 24.47 11.36 7:28:00 19/3/2006
2,388 400 96 97 18.3 32 32 20.86 233.87 4.87853 34 24.47 11.36 7:28:30 19/3/2006
2,388 400 97 97 18.3 32 32 20.81 233.85 4.86642 34 24.47 11.36 7:28:59 19/3/2006
2,386 400 98 97 18.3 32 32 20.85 233.73 4.87327 34 24.47 11.36 7:29:29 19/3/2006
2,388 400 98 97 18.3 32 32 20.93 233.83 4.89406 34 24.47 11.36 7:29:59 19/3/2006
2,388 400 98 97 18.47 32 32 20.74 233.81 4.84922 34 24.47 11.36 7:30:28 19/3/2006
2,386 400 97 97 18.47 32 32 20.76 233.81 4.8539 34 24.47 11.36 7:30:58 19/3/2006
2,387 399 98 97 66.04 32 32 20.87 233.75 4.87836 34 24.47 11.36 7:31:27 19/3/2006
2,387 399 96 96 66.04 32 32 20.79 233.79 4.86049 34 24.47 11.36 7:31:57 19/3/2006
2,386 398 96 96 66.04 32 32 20.82 233.87 4.86917 34 24.47 11.36 7:32:26 19/3/2006
2,387 398 98 97 66.04 32 32 20.76 233.69 4.8514 34 24.47 11.36 7:32:56 19/3/2006
2,386 399 97 96 66.04 32 32 20.8 233.77 4.86242 34 24.47 11.36 7:33:25 19/3/2006
2,384 400 97 96 66.04 32 32 20.76 233.75 4.85265 34 24.47 11.36 7:33:55 19/3/2006
2,388 399 98 97 18.37 32 32 20.72 233.77 4.84371 34 24.47 11.36 7:34:24 19/3/2006
2,387 400 98 97 18.37 32 32 20.97 233.73 4.90132 34 24.47 11.36 7:34:54 19/3/2006
2,384 398 97 97 61.04 32 32 20.89 233.83 4.88471 34 24.47 11.36 7:35:24 19/3/2006
2,384 400 96 97 61.04 32 32 20.91 233.79 4.88855 34 24.47 11.36 7:35:53 19/3/2006
2,384 398 96 97 61.04 32 32 20.85 233.65 4.8716 34 24.47 11.36 7:36:23 19/3/2006
2,381 398 96 97 61.04 32 32 20.94 233.83 4.8964 34 24.47 11.36 7:36:52 19/3/2006
2,383 397 98 97 61.04 32 32 20.7 233.71 4.8378 34 24.47 11.36 7:37:22 19/3/2006
2,383 398 99 97 18.53 32 32 21 233.67 I 4.90707 34 24.47 11.36 7:37:51 I 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT G asï Curr Volt P(Kw) \mbT PAir PGas H-Meter Date

2,379 399 96 96 18.53 32 32 20.82 233.51 4.86168 34 24.47 11.36 7:39:49 19/3/2006
2,387 400 95 96 18.53 32 32 20.92 233.79 4.89089 34 24.47 11.36 7:40:19 19/3/2006
2,380 400 97 96 18.53 32 32 20.9 233.83 4.88705 34 24.47 11.36 7:40:49 19/3/2006
2,386 400 98 96 18.53 32 32 20.64 233.77 4.82501 34 24.47 11.36 7:41:18 19/3/2006
2,381 398 98 96 18.53 32 32 20.99 233.67 4.90473 34 24.47 11.36 7:41:48 19/3/2006
2,386 397 98 97 18.53 32 32 20.89 233.87 4.88554 34 24.47 11.36 7:42:17 19/3/2006
2,385 398 99 97 18.53 32 32 20.98 233.67 4.9024 34 24.47 11.36 7:42:47 19/3/2006
2,385 398 98 97 18.53 32 32 20.84 233.79 4.87218 34 24.47 11.36 7:43:16 19/3/2006
2,387 397 98 96 18.34 32 32 20.8 233.83 4.86366 34 24.47 11.36 7:43:46 19/3/2006
2,384 397 98 96 18.34 32 32 20.7 233.75 4.83863 34 24.47 11.36 7:44:15 19/3/2006
2,386 397 98 96 18.34 32 32 21.01 233.77 4.91151 34 24.47 11.36 7:44:45 19/3/2006
2,386 398 98 96 39.61 32 32 20.83 233.91 4.87235 34 24.47 11.36 7:45:14 19/3/2006
2,383 400 97 96 39.61 32 32 20.93 233.91 4.89574 34 24.47 11.36 7:45:44 19/3/2006
2,385 400 96 96 39.61 32 32 20.88 233.77 4.88112 34 24.47 11.36 7:46:13 19/3/2006
2,383 400 96 96 39.61 32 32 20.92 233.77 4.89047 34 24.47 11.36 7:46:43 19/3/2006
2,386 400 96 95 39.61 32 32 20.8 233.81 4.86325 34 24.47 11.36 7:47:13 19/3/2006
2,387 400 96 95 24.39 32 32 20.94 233.85 4.89682 34 24.47 11.36 7:47:42 19/3/2006
2,387 400 96 95 24.39 31 32 20.76 233.83 4.85431 34 24.47 11.36 7:48:12 19/3/2006
2,387 400 97 96 24.39 32 32 20.79 233.81 4.86091 34 24.47 11.36 7:48:41 19/3/2006
2,387 400 98 96 24.39 32 32 20.82 233.67 4.86501 34 24.47 11.36 7:49:11 19/3/2006
2,386 397 98 95 24.39 32 32 20.98 233.85 4.90617 34 24.47 11.36 7:49:40 19/3/2006
2,383 397 98 96 24.39 32 32 20.76 233.63 4.85016 34 24.47 11.36 7:50:10 19/3/2006
2,386 397 97 95 18.5 32 32 20.72 233.61 4.8404 34 24.47 11.36 7:50:39 19/3/2006
2,384 396 97 95 18.5 32 32 20.92 233.83 4.89172 34 24.47 11.36 7:51:09 19/3/2006

2,389 390 96 96 18.5 32 32 18.62 234.55 4.36732 34 24.47 11.36 7:51:38 19/3/2006
2,389 381 95 95 18.5 32 32 18.67 234.66 4.3811 34 24.47 11.36 7:52:08 19/3/2006
2,388 380 98 95 18.5 31 32 18.54 234.7 4.35134 34 24.47 11.36 7:52:38 19/3/2006
2,388 380 97 95 18.5 31 32 18.63 234.72 4.37283 34 24.47 11.36 7:53:07 19/3/2006
2,388 380 96 94 17.08 31 32 18.55 234.53 4.35053 34 24.47 11.36 7:53:37 19/3/2006
2,388 380 96 94 17.08 31 32 18.69 234.55 4.38374 34 24.47 11.36 7:54:06 19/3/2006
2,388 380 96 94 17.08 31 32 18.72 234.57 4.39115 34 24.47 11.36 7:54:36 19/3/2006
2,388 380 97 94 17.08 32 32 18.52 234.62 4.34516 34 24.47 11.36 7:55:05 19/3/2006
2,388 380 96 94 17.08 32 32 18.49 234.47 4.33535 34 24.47 11.36 7:55:35 19/3/2006
2,397 379 94 94 17.08 31 32 18.57 234.37 4.35225 34 24.47 11.36 7:56:04 19/3/2006
2,400 380 94 94 17.08 31 32 18.64 234.39 4.36903 34 24.47 11.84 7:56:34 19/3/2006
2,398 380 95 95 16.35 31 32 18.61 234.47 4.36349 34 24.41 11.84 7:57:04 19/3/2006
2,398 380 95 94 16.35 31 32 18.58 234.47 4.35645 34 24.41 11.84 7:57:33 19/3/2006
2,399 380 96 94 16.35 31 32 18.63 234.29 4.36482 34 24.41 11.84 7:58:03 19/3/2006
2,399 377 96 94 16.35 31 32 18.54 234.31 4.34411 34 24.41 11.84 7:58:32 19/3/2006
2,400 377 95 94 16.35 31 32 18.58 234.31 4.35348 34 24.41 11.84 7:59:02 19/3/2006
2,399 377 96 94 16.35 31 32 18.55 234.45 4.34905 34 24.41 11.84 7:59:31 19/3/2006
2,400 377 96 94 16.35 31 32 18.63 234.45 4.3678 34 24.41 11.84 8:00:01 19/3/2006
2,400 377 94 94 14.75 31 32 18.6 234.43 4.3604 34 24.41 11.84 8:00:30 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
ฤวกา ExhT ONT WT FC AirT GasT Cuit Volt P (Kw) \mbT PAir PGas H-Meter Date

2,399 380 95 93 14.75 31 31 18.49 234.41 4.33424 34 24.41 11.84 8:02:29 19/3/2006
2,395 380 94 93 14.75 31 31 18.51 234.37 4.33819 34 24.41 11.84 8:02:58 19/3/2006
2,397 380 95 93 14.75 31 32 18.53 234.31 4.34176 34 24.41 11.84 8:03:28 19/3/2006
2,394 380 94 94 15.1 31 32 18.5 234.23 4.33326 34 24.41 11.84 8:03:57 19/3/2006
2,397 380 94 94 15.1 31 32 18.47 234.19 4.32549 34 24.41 11.84 8:04:27 19/3/2006
2,399 380 96 95 15.1 31 32 18.43 234.31 4.31833 34 24.41 11.84 8:04:56 19/3/2006
2,396 377 96 95 15.1 31 32 18.53 234.21 4.33991 34 24.41 11.84 8:05:26 19/3/2006
2,398 377 96 95 15.1 31 32 18.48 234.23 4.32857 34 24.41 11.84 8:05:56 19/3/2006
2,392 377 95 95 15.1 31 32 18.51 234.23 4.3356 34 24.41 11.84 8:06:25 19/3/2006
2,399 377 96 95 15.1 31 32 18.5 234.17 4.33215 34 24.41 11.84 8:06:55 19/3/2006
2,339 377 95 95 15.1 31 32 18.24 229.96 4.19447 34 24.41 11.84 8:07:24 19/3/2006

2,388 421 90 96 23.4 30 31 23.48 232.98 5.47037 34 23.83 10.24 9:28:39 19/3/2006
2,388 421 91 97 22.27 30 31 23.41 232.98 5.45406 34 23.83 10.24 9:29:09 19/3/2006
2,388 421 91 97 22.27 30 31 23.53 232.98 5.48202 34 23.83 10.24 9:29:38 19/3/2006
2,388 421 92 97 22.27 30 31 23.45 232.98 5.46338 34 23.83 10.24 9:30:08 19/3/2006
2,388 421 92 97 22.27 30 31 23.4 232.98 5.45173 34 23.83 10.24 9:30:37 19/3/2006
2,388 421 92 97 22.27 30 31 23.42 232.98 5.45639 34 23.83 10.24 9:31:07 19/3/2006
2,388 421 93 97 21.83 30 30 23.47 232.98 5.46804 34 23.83 10.24 9:31:37 19/3/2006
2,388 420 94 97 324.1 30 31 23.39 232.98 5.4494 34 23.83 10.24 9:32:06 19/3/2006
2,388 419 93 97 324.1 30 30 23.56 232.96 5.48854 34 23.83 10.24 9:32:36 19/3/2006
2,388 420 93 97 324.1 30 30 23.43 232.98 5.45872 34 23.83 10.24 9:33:05 19/3/2006
2,389 419 93 97 324.1 30 30 23.41 232.98 5.45406 34 23.83 10.24 9:33:35 19/3/2006
2,388 421 93 97 324.1 30 30 23.55 232.98 5.48668 34 23.83 10.24 9:34:04 19/3/2006
2,388 421 93 97 21.76 30 30 23.45 232.98 5.46338 34 23.83 10.24 9:34:34 19/3/2006
2,388 421 94 97 21.76 30 31 23.45 232.98 5.46338 34 23.83 10.24 9:35:04 19/3/2006
2,388 419 96 97 21.76 30 31 23.37 232.98 5.44474 34 23.83 10.24 9:35:33 19/3/2006
2,388 421 95 97 21.76 30 30 23.48 232.98 5.47037 34 23.83 10.24 9:36:03 19/3/2006
2,388 421 95 97 21.76 30 31 23.42 232.98 5.45639 34 23.83 10.24 9:36:32 19/3/2006
2,388 420 95 97 21.76 30 31 23.56 232.98 5.48901 34 23.83 10.24 9:37:02 19/3/2006
2,388 421 94 97 21.76 30 30 23.5 232.98 5.47503 34 23.83 10.24 9:37:31 19/3/2006
2,381 427 94 97 21.76 30 30 23.17 232.9 5.39629 34 23.83 10.24 9:38:01 19/3/2006
2,388 420 95 97 21.76 30 30 23.2 232.98 5.40514 34 23.83 10.24 9:38:30 19/3/2006
2,388 418 96 98 21.74 30 30 23.18 232.98 5.40048 34 23.83 10.24 9:39:00 19/3/2006
2,388 418 96 98 21.74 30 31 23.09 232.98 5.37951 34 23.83 10.24 9:39:30 19/3/2006
2,388 418 96 98 21.74 30 30 23.16 232.98 5.39582 34 23.83 10.24 9:39:59 19/3/2006
2,388 418 95 98 21.74 30 31 23.2 232.98 5.40514 34 23.83 10.24 9:40:29 19/3/2006
2,388 418 97 98 21.74 30 31 23.2 232.98 5.40514 34 23.83 10.24 9:40:58 19/3/2006
2,388 418 96 97 21.25 30 30 23.14 232.98 5.39116 34 23.83 10.24 9:41:28 19/3/2006
2,388 418 96 98 21.25 30 30 23.17 232.98 5.39815 34 23.83 10.24 9:41:57 19/3/2006
2,388 421 96 98 21.25 30 30 23.15 232.98 5.39349 34 23.83 10.24 9:42:27 19/3/2006
2,388 422 96 98 21.25 30 30 23.17 232.98 5.39815 34 23.83 10.24 9:42:56 19/3/2006
2,388 421 96 98 21.25 30 30 23.14 232.98 5.39116 34 23.83 10.24 9:43:26 19/3/2006
2,388 421 96 97 21.41 30 30 23.09 232.98 5.37951 34 23.83 10.24 9:43:56 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) \mbT PAir PGas H-Meter Date

2,388 423 94 99 21.41 30 30 23.12 232.98 5.3865 34 23.83 10.24 9:45:54 19/3/2006
2,388 424 96 99 21.32 30 30 23.2 232.98 5.40514 34 23.83 10.24 9:46:23 19/3/2006
2,388 424 96 98 21.32 30 30 23.13 232.98 5.38883 34 23.83 10.24 9:46:53 19/3/2006
2,388 424 98 98 21.32 30 30 23.06 232.98 5.37252 34 23.83 10.24 9:47:23 19/3/2006
2,388 421 97 98 21.32 30 30 23.08 232.98 5.37718 34 23.83 10.24 9:47:52 19/3/2006
2,388 422 96 98 21.32 30 30 23.02 232.98 5.3632 34 23.83 10.24 9:48:22 19/3/2006
2,388 421 95 97 21.49 30 30 23.09 232.98 5.37951 34 23.83 10.24 9:48:51 19/3/2006
2,388 421 96 98 21.49 30 30 23.12 232.98 5.3865 34 23.83 10.24 9:49:21 19/3/2006
2,388 423 94 98 21.49 30 30 23.03 232.98 5.36553 34 23.83 10.24 9:49:50 19/3/2006
2,388 424 96 97 21.49 30 30 23.12 232.98 5.3865 34 23.83 10.24 9:50:20 19/3/2006
2,388 424 95 97 21.49 30 30 23.17 232.98 5.39815 34 23.83 10.24 9:50:49 19/3/2006
2,388 421 96 97 21.49 30 30 23.15 232.98 5.39349 34 23.83 10.24 9:51:19 19/3/2006
2,388 418 96 97 21.49 30 30 23.09 232.98 5.37951 34 23.83 10.24 9:51:49 19/3/2006
2,388 418 95 97 21.49 30 30 23.07 232.98 5.37485 34 23.83 10.24 9:52:18 19/3/2006
2,388 418 96 97 21.49 30 30 23.08 232.98 5.37718 34 23.83 10.24 9:52:48 19/3/2006
2,388 418 9 / 97 21.49 30 30 23.06 232.98 5.37252 34 23.83 10.24 9:53:17 19/3/2006
2,388 418 98 97 21.49 30 30 23.19 232.98 5.40281 34 23.83 10.24 9:53:47 19/3/2006
2,388 418 97 97 21.4 30 30 23.15 232.98 5.39349 34 23.83 10.24 9:54:16 19/3/2006
2,388 418 96 97 21.4 30 30 23.15 232.98 5.39349 34 23.83 10.24 9:54:46 19/3/2006
2,388 418 96 97 21.4 30 30 23.07 232.98 5.37485 34 23.83 10.24 9:55:15 19/3/2006
2,387 418 96 97 21.4 30 30 23.05 232.98 5.37019 34 23.83 10.24 9:55:45 19/3/2006
2,387 417 97 97 21.4 30 30 23.11 232.98 5.38417 34 23.83 10.24 9:56:14 19/3/2006
2,388 415 98 97 21.58 30 30 23.14 232.98 5.39116 34 23.83 10.24 9:56:44 19/3/2006
2,388 416 97 98 21.58 30 30 23.09 232.98 5.37951 34 23.83 10.24 9:57:14 19/3/2006
2,385 415 96 98 21.58 30 30 23.08 232.98 5.37718 34 23.83 10.24 9:57:43 19/3/2006
2,388 418 95 98 21.58 30 30 23.15 232.98 5.39349 34 23.83 10.24 9:58:13 19/3/2006
2,382 420 97 98 21.58 30 30 23.61 232.98 5.47736 34 23.83 10.24 9:58:42 19/3/2006
2,385 421 97 98 21.66 30 30 23.37 232.98 5.44474 34 23.83 10.24 9:59:12 19/3/2006
2,384 423 98 98 21.66 30 30 23.6 232.98 5.49833 34 23.83 10.24 9:59:41 19/3/2006
2,384 424 98 98 21.66 30 30 23.43 232.98 5.45872 34 23.83 10.24 10:00:11 19/3/2006
2,377 424 97 98 21.66 30 30 23.43 232.98 5.45872 34 23.83 10.24 10:00:40 19/3/2006
2,377 424 98 98 21.66 30 30 23.47 232.96 5.46757 34 23.83 10.24 10:01:10 19/3/2006
2,380 424 98 98 21.89 30 30 23.44 232.98 5.46105 34 23.83 10.24 10:01:40 19/3/2006
2,382 423 98 99 21.89 30 30 23.48 232.98 5.47037 34 23.83 10.24 10:02:09 19/3/2006
2,380 422 99 98 21.89 30 30 23.55 232.98 5.48668 34 23.83 10.24 10:02:39 19/3/2006
2,386 423 100 99 21.89 30 30 23.5 232.98 5.47503 34 23.83 10.24 10:03:08 19/3/2006
2,378 421 100 100 21.89 30 30 23.55 232.96 5.48621 34 23.83 10.24 10:03:38 19/3/2006
2,383 423 99 99 21.66 30 30 23.51 232.98 5.47736 34 23.83 10.24 10:04:07 19/3/2006
2,380 423 99 98 21.66 30 30 23.6 232.98 5.49833 34 23.83 10.24 10:04:37 19/3/2006
2,379 421 99 99 21.66 30 30 23.45 232.98 5.46338 34 23.83 10.24 10:05:06 19/3/2006
2,378 421 97 98 21.66 30 30 23.44 232.96 5.46058 34 23.83 10.24 10:05:36 19/3/2006
2,378 424 96 98 21.66 30 30 23.51 232.98 5.47736 34 23.83 10.24 10:06:05 19/3/2006
2,380 424 98 98 21.74 30 30 23.56 232.98 5.48901 34 23.83 10.24 10:06:35 19/3/2006
2,380 424 98 97 7050 30 30 23.39 232.98 5.4494 34 23.83 10.24 10:07:05 19/3/2006
2,380 424 98 98 7050 30 30 23.32 232.98 5.43309 34 23.83 10.24 10:07:34 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) *\mbT PAir PGas H-Meter Date

2,378 424 95 98 21.98 30 30 23.56 232.94 5.48807 34 23.83 10.24 10:09:32 19/3/2006
2,380 424 96 97 21.98 30 30 23.62 232.98 5.50299 34 23.83 10.24 10:10:02 19/3/2006
2,385 424 97 98 21.98 30 30 23.3 232.94 5.4275 34 23.83 10.24 10:10:31 19/3/2006
2,378 423 99 98 21.98 30 30 23.62 232.98 5.50299 34 23.83 10.24 10:11:01 19/3/2006
2,385 421 99 98 21.79 30 30 23.59 232.98 5.496 34 23.83 10.24 10:11:31 19/3/2006
2,385 421 98 97 21.79 30 30 23.47 232.98 5.46804 34 23.83 10.24 10:12:00 19/3/2006
2,385 421 98 97 21.79 30 30 23.47 232.98 5.46804 34 23.83 10.24 10:12:30 19/3/2006
2,381 424 97 98 21.79 30 30 23.4 232.98 5.45173 34 23.83 10.24 10:12:59 19/3/2006
2,380 422 97 97 21.79 30 30 23.35 232.9 5.43822 34 23.83 10.24 10:13:29 19/3/2006
2,382 422 96 97 21.79 30 30 23.53 232.96 5.48155 34 23.83 10.24 10:13:58 19/3/2006
2,381 422 96 97 21.66 30 30 23.55 232.98 5.48668 34 23.83 10.24 10:14:28 19/3/2006
2,382 421 98 97 21.66 30 30 23.51 232.98 5.47736 34 23.83 10.24 10:14:57 19/3/2006
2,385 421 98 97 21.66 30 30 23.57 232.98 5.49134 34 23.83 10.24 10:15:27 19/3/2006
2,384 421 98 97 21.66 30 30 23.44 232.98 5.46105 34 23.83 10.24 10:15:57 19/3/2006
2,386 421 97 97 21.66 29 30 23.44 232.98 5.46105 34 23.83 10.24 10:16:26 19/3/2006
2,383 423 97 97 21.66 30 30 23.48 232.98 5.47037 34 23.83 10.24 10:16:56 19/3/2006
2,384 421 98 97 21.66 30 30 23.44 232.98 5.46105 34 23.83 10.24 10:17:25 19/3/2006
2,385 421 96 97 21.66 30 30 23.61 232.98 5.50066 34 23.83 10.24 10:17:55 19/3/2006
2,384 422 96 97 21.66 30 30 23.48 232.96 5.4699 34 23.83 10.24 10:18:24 19/3/2006
2,385 423 97 97 21.58 30 30 23.42 232.98 5.45639 34 23.83 10.24 10:18:54 19/3/2006
2,387 423 96 97 21.58 30 30 23.57 232.96 5.49087 34 23.83 10.24 10:19:24 19/3/2006
2,386 422 98 97 21.58 30 30 23.5 232.96 5.47456 34 23.83 10.24 10:19:53 19/3/2006
2,384 423 98 97 21.58 30 30 23.39 232.98 5.4494 34 23.83 10.24 10:20:23 19/3/2006
2,385 421 98 97 21.58 30 30 23.35 232.98 5.44008 34 23.83 10.24 10:20:52 19/3/2006
2,384 421 96 97 21.58 30 30 23.42 232.98 5.45639 34 23.83 10.24 10:21:22 19/3/2006
2,386 423 96 97 21.49 29 30 23.44 232.98 5.46105 34 23.83 10.24 10:21:51 19/3/2006
2,387 424 96 97 21.49 29 30 23.6 232.98 5.49833 34 23.83 10.24 10:22:21 19/3/2006
2,386 424 95 97 21.49 29 30 23.42 232.98 5.45639 34 23.83 10.24 10:22:50 19/3/2006
2,387 424 96 97 21.49 30 30 23.39 232.94 5.44847 34 23.83 10.24 10:23:20 19/3/2006
2,387 424 96 97 21.49 29 30 23.51 232.98 5.47736 34 23.83 10.24 10:23:50 19/3/2006
2,388 424 97 97 909.7 30 30 23.52 232.96 5.47922 34 23.83 10.24 10:24:19 19/3/2006
2,385 424 98 97 909.7 30 30 23.39 232.94 5.44847 34 23.83 10.24 10:24:49 19/3/2006
2,388 422 98 97 909.7 30 30 23.58 232.98 5.49367 34 23.83 10.24 10:25:18 19/3/2006
2,383 422 97 97 909.7 29 30 23.44 232.96 5.46058 34 23.83 10.24 10:25:48 19/3/2006
2,383 421 97 97 909.7 29 30 23.66 232.98 5.51231 34 23.83 10.24 10:26:17 19/3/2006
2,382 424 97 97 21.59 30 30 23.47 232.98 5.46804 34 23.83 10.24 10:26:47 19/3/2006
2,385 424 96 97 21.59 29 30 23.36 232.98 5.44241 34 23.83 10.24 10:27:16 19/3/2006
2,384 421 96 97 21.59 29 30 23.54 232.98 5.48435 34 23.83 10.24 10:27:46 19/3/2006
2,387 422 95 97 21.59 29 30 23.44 232.94 5.46011 34 23.83 10.24 10:28:16 19/3/2006
2,386 421 98 97 21.59 29 30 23.57 232.98 5.49134 34 23.83 10.24 10:28:45 19/3/2006
2,388 421 98 97 21.58 30 30 23.45 232.96 5.46291 34 23.83 10.24 10:29:15 19/3/2006
2,381 421 97 97 21.58 30 30 23.41 232.98 5.45406 34 23.83 10.24 10:29:44 19/3/2006
2,385 422 97 97 21.58 29 30 23.5 232.98 5.47503 34 23.83 10.24 10:30:14 19/3/2006
2,383 421 98 97 21.58 30 30 23.6 232.96 5.49786 34 23.83 10.24 10:30:43 19/3/2006
2,386 421 98 97 21.58 29 30 23.62 232.98 5.50299 34 23.83 10.24 10:31:13 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) AmbT PAir PGas H-Meter Date

2,386 421 98 97 21.56 30 30 23.45 232.96 5.46291 34 23.83 10.24 10:33:11 19/3/2006
2,386 421 97 97 21.56 30 30 23.46 232.98 5.46571 34 23.83 10.24 10:33:41 19/3/2006
2,379 420 98 98 21.56 30 30 23.54 232.98 5.48435 34 23.83 10.24 10:34:10 19/3/2006
2,383 419 99 98 21.49 30 30 23.48 232.94 5.46943 34 23.83 10.24 10:34:40 19/3/2006
2,384 420 99 98 21.49 30 30 23.26 232.98 5.41911 34 23.83 10.24 10:35:10 19/3/2006
2,388 421 98 97 21.49 29 30 23.44 232.96 5.46058 34 23.83 10.24 10:35:39 19/3/2006
2,386 421 96 97 21.49 29 30 23.45 232.98 5.46338 34 23.83 10.24 10:36:09 19/3/2006
2,383 421 97 97 21.49 29 30 23.42 232.98 5.45639 34 23.83 10.24 10:36:38 19/3/2006
2,383 421 98 97 21.46 30 30 23.42 232.98 5.45639 34 23.83 10.24 10:37:08 19/3/2006
2,380 421 98 98 21.46 30 30 23.33 232.96 5.43496 34 23.83 10.24 10:37:37 19/3/2006
2,382 421 97 97 21.46 30 30 23.51 232.98 5.47736 34 23.83 10.24 10:38:07 19/3/2006
2,381 421 97 98 21.46 30 30 23.62 232.94 5.50204 34 23.83 10.24 10:38:36 19/3/2006
2,380 421 99 98 21.46 30 30 23.49 232.96 5.47223 34 23.83 10.24 10:39:06 19/3/2006
2,380 421 99 98 21.46 30 30 23.53 232.98 5.48202 34 23.83 10.24 10:39:36 19/3/2006
2,384 421 99 98 124.2 30 30 23.59 232.96 5.49553 34 23.83 10.24 10:40:05 19/3/2006
2,379 421 98 98 124.2 30 30 23.48 232.9 5.46849 34 23.83 10.24 10:40:35 19/3/2006
2,378 424 97 97 124.2 29 30 23.47 232.98 5.46804 34 23.83 10.24 10:41:04 19/3/2006
2,379 424 98 98 124.2 30 30 23.46 232.86 5.4629 34 23.83 10.24 10:41:34 19/3/2006
2,383 423 99 98 124.2 30 30 23.52 232.98 5.47969 34 23.83 10.24 10:42:03 19/3/2006
2,382 421 98 98 21.46 29 30 23.53 232.98 5.48202 34 23.83 10.24 10:42:33 19/3/2006
2,387 419 98 98 21.46 30 30 23.46 232.98 5.46571 34 23.83 10.24 10:43:03 19/3/2006
2,382 420 98 97 21.46 30 30 23.59 232.98 5.496 34 23.83 10.24 10:43:32 19/3/2006
2,382 421 96 97 21.46 29 30 23.41 232.98 5.45406 34 23.83 10.24 10:44:02 19/3/2006
2,387 422 98 97 21.49 29 30 23.59 232.98 5.496 34 23.83 10.24 10:44:31 19/3/2006
2,384 423 97 97 21.49 29 30 23.35 232.98 5.44008 34 23.83 10.24 10:45:01 19/3/2006
2,387 421 98 97 21.49 29 30 23.51 232.96 5.47689 34 23.83 10.24 10:45:30 19/3/2006
2,381 421 97 97 21.49 29 30 23.56 232.98 5.48901 34 23.83 10.24 10:46:00 19/3/2006
2,378 421 98 97 21.49 29 30 23.35 232.96 5.43962 34 23.83 10.24 10:46:30 19/3/2006
2,381 421 98 97 21.49 29 30 23.53 232.98 5.48202 34 23.83 10.24 10:46:59 19/3/2006
2,386 421 98 97 21.51 29 30 23.35 232.96 5.43962 34 23.83 10.24 10:47:29 19/3/2006
2,383 420 97 97 21.51 29 30 23.43 232.98 5.45872 34 23.83 10.24 10:47:58 19/3/2006
2,384 419 97 97 21.51 30 30 23.61 232.92 5.49924 34 23.83 10.24 10:48:28 19/3/2006
2,382 418 98 97 21.51 29 30 23.47 232.92 5.46663 34 23.83 10.24 10:48:57 19/3/2006
2,387 418 98 97 21.51 29 30 23.41 232.98 5.45406 34 23.83 10.24 10:49:27 19/3/2006
2,386 419 98 97 21.51 29 30 23.54 232.98 5.48435 34 23.83 10.24 10:49:56 19/3/2006
2,384 421 98 97 21.51 29 30 23.48 232.92 5.46896 34 23.83 10.24 10:50:26 19/3/2006
2,381 421 98 97 21.51 29 30 23.51 232.98 5.47736 34 23.83 10.24 10:50:56 19/3/2006
2,384 421 98 97 21.51 29 30 23.38 232.98 5.44707 34 23.83 10.24 10:51:25 19/3/2006
2,382 421 98 97 21.49 29 30 23.5 232.98 5.47503 34 23.83 10.24 10:51:55 19/3/2006
2,380 421 98 97 14100 30 30 23.44 232.98 5.46105 34 23.83 10.24 10:52:24 19/3/2006
2,381 421 98 97 361.5 29 30 23.47 232.96 5.46757 34 23.83 10.24 10:52:54 19/3/2006
2,382 420 98 97 361.5 29 30 23.54 232.96 5.48388 34 23.83 10.24 10:53:23 19/3/2006
2,385 420 98 98 361.5 30 30 23.64 232.96 5.50717 34 23.83 10.24 10:53:53 19/3/2006
2,388 419 99 98 361.5 30 30 23.41 232.98 5.45406 34 23.83 10.24 10:54:22 19/3/2006
2,386 419 99 98 361.5 30 30 23.41 232.98 5.45406 34 23.83 10.24 10:54:52 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) û,mbT PAir PGas H-Meter Date

2,381 420 98 98 21.41 29 30 23.47 232.96 5.46757 34 23.83 10.24 10:56:50 19/3/2006
2,380 418 98 98 21.44 30 30 23.61 232.98 5.60066 34 23.83 10.24 10:57:20 19/3/2006
2,379 418 99 98 21.44 30 30 23.48 232.94 5.46943 34 23.83 10.24 10:57:49 19/3/2006
2,380 418 99 98 21.44 30 30 23.42 232.94 5.45545 34 23.83 10.24 10:58:19 19/3/2006
2,379 418 99 98 21.44 30 30 23.35 232.96 5.43962 34 23.83 10.24 10:58:48 19/3/2006
2,378 420 99 98 21.44 30 30 23.53 232.84 5.47873 34 23.83 10.24 10:59:18 19/3/2006
2,384 419 99 99 21.44 30 30 23.6 232.96 5.49786 34 23.83 10.24 10:59:48 19/3/2006
2,378 418 99 99 21.51 30 30 23.44 232.96 5.46058 34 23.83 10.24 11:00:17 19/3/2006
2,381 418 99 99 139.6 30 30 23.47 232.98 5.46804 34 23.83 10.24 11:00:47 19/3/2006
2,382 418 99 98 139.6 30 30 23.5 232.9 5.47315 34 23.83 10.24 11:01:16 19/3/2006
2,381 419 100 98 139.6 30 30 23.54 232.98 5.48435 34 23.83 10.24 11:01:46 19/3/2006
2,382 421 100 98 139.6 30 30 23.39 232.98 5.4494 34 23.83 10.24 11:02:15 19/3/2006
2,383 421 100 99 139.6 30 30 23.4 232.96 5.45126 34 23.83 10.24 11:02:45 19/3/2006
2,380 421 100 99 21.46 30 30 23.56 232.98 5.48901 34 23.83 10.24 11:03:14 19/3/2006
2,378 421 99 99 21.46 30 30 23.48 232.92 5.46896 34 23.83 10.24 11:03:44 19/3/2006
2,381 418 101 100 21.46 30 30 23.42 232.98 5.45639 34 23.83 10.24 11:04:13 19/3/2006
2,378 419 101 100 21.46 30 30 23.56 232.9 5.48712 34 23.83 10.24 11:04:43 19/3/2006
2,381 421 101 101 21.46 30 30 23.53 232.76 5.47684 34 23.83 10.24 11:05:13 19/3/2006
2,380 421 102 101 21.23 30 30 23.53 232.94 5.48108 34 23.83 10.24 11:05:42 19/3/2006
2,379 421 102 101 21.23 30 30 23.47 232.84 5.46475 34 23.83 10.24 11:06:12 19/3/2006
2,377 421 102 CM๐ 21.23 30 30 23.42 232.74 5.45077 34 23.83 10.24 11:06:41 19/3/2006
2,380 423 103 102 21.23 30 30 23.52 232.72 5.47357 34 23.83 10.24 11:07:11 19/3/2006
2,379 423 103 102 21.23 30 30 23.5 232.84 5.47174 34 23.83 10.24 11:07:40 19/3/2006
2,380 424 103 103 21.32 30 30 23.42 232.8 5.45218 34 23.83 10.24 11:08:10 19/3/2006
2,376 424 102 102 21.32 30 30 23.59 232.72 5.48986 34 23.83 10.24 11:08:40 19/3/2006
2,379 424 104 102 21.32 30 30 23.51 232.72 5.47125 34 23.83 10.24 11:09:09 19/3/2006
2,377 424 104 103 21.32 31 30 23.6 232.82 5.49455 34 23.83 10.24 11:09:39 19/3/2006
2,377 424 104 102 21.32 31 30 23.47 232.88 5.46569 34 23.83 10.24 11:10:08 19/3/2006
2,377 424 104 102 21.27 31 31 23.66 232.78 5.50757 34 23.83 10.24 11:10:38 19/3/2006
2,378 424 103 102 21.27 31 31 23.54 232.76 5.47917 34 23.83 10.24 11:11:07 19/3/2006
2,376 425 103 103 21.27 31 31 23.54 232.6 5.4754 34 23.83 10.24 11:11:37 19/3/2006
2,377 427 104 103 21.27 30 31 23.03 232.34 5.35079 34 23.83 10.24 11:12:06 19/3/2006
2,378 427 104 103 21.27 30 31 23.66 232.88 5.50994 34 23.83 10.24 11:12:36 19/3/2006
2,380 427 104 102 21.4 30 31 23.63 232.86 5.50248 34 23.83 10.24 11:13:06 19/3/2006
2,378 427 104 102 21.4 31 31 23.49 232.94 5.47176 34 23.83 10.24 11:13:35 19/3/2006
2,376 427 104 103 21.4 31 31 23.57 232.66 5.4838 34 23.83 10.24 11:14:05 19/3/2006
2,376 426 104 103 21.4 31 31 23.75 232.54 5.52283 34 23.83 10.24 11:14:34 19/3/2006
2,377 426 104 103 21.4 31 31 23.6 232.36 5.4837 34 23.83 10.24 11:15:04 19/3/2006
2,378 425 104 103 21.49 31 31 23.4 232.44 5.4391 34 23.83 10.24 11:15:33 19/3/2006
2,377 425 104 103 21.49 30 31 23.73 232.8 5.52434 34 23.83 10.24 11:16:03 19/3/2006
2,378 426 104 103 21.49 31 31 23.62 232.58 5.49354 34 23.83 10.24 11:16:32 19/3/2006
2,377 426 105 103 21.49 31 31 23.81 232.76 5.54202 34 23.83 10.24 11:17:02 19/3/2006
2,376 424 104 103 21.49 30 31 23.41 232.2 5.4358 34 23.83 10.24 11:17:32 19/3/2006
2,377 425 104 102 21.35 30 31 23.24 232.68 5.40748 34 23.83 10.24 11:18:01 19/3/2006
2,377 425 104 102 21.35 31 31 23.37 232.84 5.44147 34 23.83 10.24 11:18:31 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) \mbT PAir PGas H-Meter Date

2,376 424 105 103 21.35 31 31 23.53 232.78 5.47731 34 23.83 10.24 11:20:29 19/3/2006
2,379 424 104 103 21.43 30 31 23.25 232.3 5.40098 34 23.83 10.24 11:20:58 19/3/2006
2,377 424 104 102 21.43 31 31 23.68 232.66 5.50939 34 23.83 10.24 11:21:28 19/3/2006
2,377 424 104 102 21.43 31 31 23.33 232.68 5.42842 34 23.83 10.24 11:21:58 19/3/2006
2,377 424 104 103 21.43 31 31 23.71 232.5 5.51258 34 23.83 10.24 11:22:27 19/3/2006
2,378 424 104 103 21.43 31 31 23.47 232.48 5.45631 34 23.83 10.24 11:22:57 19/3/2006
2,380 424 104 102 21.28 31 31 23.55 232.76 5.4815 34 23.83 10.24 11:23:26 19/3/2006
2,381 424 104 102 21.28 31 31 23.22 232.62 5.40144 34 23.83 10.24 11:23:56 19/3/2006
2,378 424 104 103 43.52 31 31 23.68 232.66 5.50939 34 23.83 10.24 11:24:25 19/3/2006
2,379 424 105 103 43.52 31 31 23.71 232.62 5.51542 34 23.83 10.24 11:24:55 19/3/2006
2,377 424 104 103 43.52 31 31 23.47 232.54 5.45771 34 23.83 10.24 11:25:24 19/3/2006
2,376 424 103 102 43.52 31 31 23.45 232.76 5.45822 34 23.83 10.24 11:25:54 19/3/2006
2,377 424 102 101 43.52 31 31 23.22 232.72 5.40376 34 23.83 10.24 11:26:24 19/3/2006
2,378 424 101 100 43.52 31 31 23.51 232.76 5.47219 34 23.83 10.24 11:26:53 19/3/2006
2,382 422 102 100 21.35 30 30 23.39 232.84 5.44613 34 23.83 10.24 11:27:23 19/3/2006
2,381 421 103 100 21.35 30 30 23.48 232.9 5.46849 34 23.83 10.24 11:27:52 19/3/2006
2,381 421 103 101 21.35 31 30 23.54 232.88 5.482 34 23.83 10.24 11:28:22 19/3/2006
2,381 421 103 100 21.35 30 30 23.51 232.94 5.47642 34 23.83 10.24 11:28:51 19/3/2006
2,378 421 102 100 21.35 30 30 23.4 232.96 5.45126 34 23.83 10.24 11:29:21 19/3/2006
2,383 421 102 100 21.16 30 30 23.41 232.86 5.45125 34 23.83 10.24 11:29:50 19/3/2006
2,383 421 102 100 21.16 30 30 23.45 232.84 5.4601 34 23.83 10.24 11:30:20 19/3/2006
2,384 419 103 100 21.16 30 30 23.43 232.98 5.45872 34 23.83 10.24 11:30:49 19/3/2006
2,379 420 102 100 21.16 30 30 23.65 232.9 5.50809 34 23.83 10.24 11:31:19 19/3/2006
2,381 420 102 99 21.16 30 30 23.51 232.96 5.47689 34 23.83 10.24 11:31:49 19/3/2006
2,384 421 102 99 21.33 30 30 23.48 232.98 5.47037 34 23.83 10.24 11:32:18 19/3/2006
2,380 420 102 99 640.9 30 30 23.47 232.9 5.46616 34 23.83 10.24 11:32:48 19/3/2006
2,380 419 101 98 640.9 30 30 23.56 232.96 5.48854 34 23.83 10.24 11:33:17 19/3/2006
2,383 419 100 98 640.9 30 30 23.56 232.94 5.48807 34 23.83 10.24 11:33:47 19/3/2006
2,380 418 100 98 43.72 30 30 23.41 232.94 5.45313 34 23.83 10.24 11:34:16 19/3/2006
2,384 418 102 98 99.65 30 30 23.63 232.94 5.50437 34 23.83 10.24 11:34:46 19/3/2006
2,380 419 102 99 99.65 30 30 23.56 232.9 5.48712 34 23.83 10.24 11:35:15 19/3/2006
2,380 418 102 98 99.65 30 30 23.39 232.94 5.44847 34 23.83 10.24 11:35:45 19/3/2006
2,377 418 101 98 99.65 30 30 23.39 232.74 5.44379 34 23.83 10.24 11:36:15 19/3/2006
2,380 421 101 98 99.65 30 30 23.64 232.94 5.5067 34 23.83 10.24 11:36:44 19/3/2006
2,387 420 101 98 21.17 30 30 23.63 232.98 5.50532 34 23.83 10.24 11:37:14 19/3/2006
2,386 419 101 98 21.17 30 30 23.48 232.98 5.47037 34 23.83 10.24 11:37:43 19/3/2006
2,387 418 101 98 21.17 30 30 23.39 232.96 5.44893 34 23.83 10.24 11:38:13 19/3/2006
2,383 418 100 98 21.17 30 30 23.4 232.98 5.45173 34 23.83 10.24 11:38:42 19/3/2006
2,382 418 101 99 21.17 30 30 23.39 232.92 5.448 34 23.83 10.24 11:39:12 19/3/2006
2,386 420 102 100 21.16 30 30 23.37 232.94 5.44381 34 23.83 10.24 11:39:41 19/3/2006
2,382 421 102 99 125.3 30 30 23.41 232.98 5.45406 34 23.83 10.24 11:40:11 19/3/2006
2,388 420 102 99 626.7 30 30 23.36 232.98 5.44241 34 23.83 10.24 11:40:40 19/3/2006
2,381 421 102 100 626.7 30 30 23.41 232.86 5.45125 34 23.83 10.24 11:41:10 19/3/2006
2,383 421 101 100 626.7 30 30 23.41 232.98 5.45406 34 23.83 10.24 11:41:39 19/3/2006

2,379 421 101 100 626.7 30 30 23.44 232.84 5.45777 34 23.83 10.24 11:42:09 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) ^mbT PAir PGas H-Meter Date

2,386 418 101 98 21.3 29 30 23.51 232.98 5.47736 34 23.83 10.24 11:44:07 19/3/2006
2,388 418 101 98 21.3 29 30 23.35 232.98 5.44008 34 23.83 10.24 11:44:37 19/3/2006
2,387 418 101 99 21.3 30 30 23.38 232.98 5.44707 34 23.83 10.24 11:45:06 19/3/2006
2,388 418 101 98 21.16 30 30 23.39 232.98 5.4494 34 23.83 10.24 11:45:36 19/3/2006
2,386 418 101 99 21.16 30 30 23.3 232.94 5.4275 34 23.83 10.24 11:46:05 19/3/2006
2,386 418 101 100 21.16 30 30 23.44 232.98 5.46105 34 23.83 10.24 11:46:35 19/3/2006
2,384 420 102 100 21.16 30 30 23.31 232.92 5.42937 34 23.83 10.24 11:47:05 19/3/2006
2,388 419 102 100 21.16 30 30 23.3 232.98 5.42843 34 23.83 10.24 11:47:34 19/3/2006
2,388 418 102 99 20.98 30 30 23.51 232.98 5.47736 34 23.83 10.24 11:48:04 19/3/2006
2,388 418 102 98 20.98 30 30 23.49 232.98 5.4727 34 23.83 10.24 11:48:33 19/3/2006
2,388 418 101 98 20.98 30 30 23.21 232.98 5.40747 34 23.83 10.24 11:49:03 19/3/2006
2,388 418 101 98 20.98 30 30 23.45 232.98 5.46338 34 23.83 10.24 11:49:32 19/3/2006
2,388 418 100 97 20.98 29 30 23.4 232.98 5.45173 34 23.83 10.24 11:50:02 19/3/2006
2,388 418 100 98 20.95 29 30 23.39 232.96 5.44893 34 23.83 10.24 11:50:32 19/3/2006
2,387 418 100 98 20.95 29 30 23.42 232.98 5.45639 34 23.83 10.24 11:51:01 19/3/2006
2,388 418 101 98 20.95 29 30 23.4 232.98 6,45173 34 23.83 10.24 11:51:31 19/3/2006
2,388 418 101 98 20.95 30 30 23.39 232.98 5.4494 34 23.83 10.24 11:52:00 19/3/2006
2,387 419 101 98 20.95 30 30 23.47 232.98 5.46804 34 23.83 10.24 11:52:30 19/3/2006
2,385 418 101 98 21.09 30 30 23.39 232.94 5.44847 34 23.83 10.24 11:52:59 19/3/2006
2,387 418 99 97 1085 29 30 23.57 232.98 5.49134 34 23.83 10.24 11:53:29 19/3/2006
2,386 420 99 97 1085 29 30 23.47 232.98 5.46804 34 23.83 10.24 11:53:58 19/3/2006
2,386 421 99 98 1085 29 30 23.62 232.98 5.50299 34 23.83 10.24 11:54:28 19/3/2006
2,386 421 99 98 1085 29 30 23.48 232.98 5.47037 34 23.83 10.24 11:54:57 19/3/2006
2,387 421 100 98 1085 29 30 23.41 232.98 5.45406 34 23.83 10.24 11:55:27 19/3/2006
2,387 421 101 98 21.25 30 30 23.49 232.98 5.4727 34 23.83 10.24 11:55:56 19/3/2006
2,387 420 100 98 21.25 30 30 23.53 232.98 5.48202 34 23.83 10.24 11:56:26 19/3/2006
2,381 418 99 98 21.25 29 30 23.41 232.98 5.45406 34 23.83 10.24 11:56:56 19/3/2006
2,381 419 99 98 21.25 29 30 23.38 232.98 5.44707 34 23.83 10.24 11:57:25 19/3/2006
2,382 420 99 98 21.25 29 30 23.44 232.98 5.46105 34 23.83 10.24 11:57:55 19/3/2006
2,383 421 99 98 21.25 30 30 23.4 232.98 5.45173 34 23.83 10.24 11:58:24 19/3/2006
2,385 420 99 98 21.25 29 30 23.36 232.94 5.44148 34 23.83 10.24 11:58:54 19/3/2006
2,380 421 101 100 21.25 30 30 23.6 232.94 5.49738 34 23.83 10.24 11:59:23 19/3/2006
2,380 421 101 100 21.25 30 30 23.41 232.98 5.45406 34 23.83 10.24 11:59:53 19/3/2006
2,378 421 101 99 21.25 30 30 23.14 232.92 5.38977 34 23.83 10.24 12:00:23 19/3/2006
2,381 421 101 100 21.41 30 30 23.47 232.9 5.46616 34 23.83 10.24 12:00:52 19/3/2006
2,380 421 101 100 21.41 30 30 23.7 232.88 5.51926 34 23.83 10.24 12:01:22 19/3/2006
2,381 421 101 100 21.41 30 30 23.63 232.9 5.50343 34 23.83 10.24 12:01:51 19/3/2006
2,381 421 100 100 21.41 30 30 23.46 232.9 5.46383 34 23.83 10.24 12:02:21 19/3/2006
2,387 421 101 100 21.41 30 30 23.49 232.86 5.46988 34 23.83 10.24 12:02:50 19/3/2006
2,384 421 102 101 21.16 30 30 23.38 232.72 5.44099 34 23.83 10.24 12:03:20 19/3/2006
2,378 421 102 101 324.1 30 30 23.49 232.86 5.46988 34 23.83 10.24 12:03:49 19/3/2006
2,378 421 102 100 324.1 30 30 23.47 232.78 5.46335 34 23.83 10.24 12:04:19 19/3/2006
2,382 421 102 101 324.1 30 30 23.45 232.94 5.46244 34 23.83 10.24 12:04:48 19/3/2006
2,383 421 101 101 324.1 30 30 23.41 232.9 5.45219 34 23.83 10.24 12:05:18 19/3/2006
2,382 420 101 101 324.1 30 30 23.38 232.88 5.44473 34 23.83 10.24 12:05:48 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
ฤวทา ExhT OilT WT FC AirT GasT Curr Volt P (Kw) VnbT PAir PGas H-Meter Date

2,383 420 102 100 366.2 30 30 23.53 232.96 5.48155 34 23.83 10.24 12:07:46 19/3/2006
2,381 420 102 100 366.2 30 30 23.36 232.96 5.44195 34 23.83 10.24 12:08:15 19/3/2006
2,386 418 101 100 366.2 30 30 23.44 232.98 5.46105 34 23.83 10.24 12:08:45 19/3/2006
2,387 418 102 100 21.03 30 30 23.35 232.98 5.44008 34 23.83 10.24 12:09:14 19/3/2006
2,387 418 101 100 21.03 30 30 23.29 232.98 5.4261 34 23.83 10.24 12:09:44 19/3/2006
2,387 418 101 100 21.03 30 30 23.52 232.96 5.47922 34 23.83 10.24 12:10:14 19/3/2006
2,384 419 102 100 21.03 30 30 23.42 232.92 5.45499 34 23.83 10.24 12:10:43 19/3/2006
2,382 419 102 100 21.03 30 30 23.41 232.98 5.45406 34 23.83 10.24 12:11:13 19/3/2006
2,381 418 102 100 21.12 30 30 23.48 232.94 5.46943 34 23.83 10.24 12:11:42 19/3/2006
2,380 418 102 100 21.12 30 30 23.53 232.98 5.48202 34 23.83 10.24 12:12:12 19/3/2006
2,383 418 101 100 21.12 30 30 23.65 232.94 5.50903 34 23.83 10.24 12:12:41 19/3/2006
2,382 418 101 100 21.12 29 30 23.53 232.98 5.48202 34 23.83 10.24 12:13:11 19/3/2006
2,378 418 101 100 21.12 29 30 23.39 232.9 5.44753 34 23.83 10.24 12:13:40 19/3/2006
2,381 418 102 100 21.17 29 30 23.38 232.98 5.44707 34 23.83 10.24 12:14:10 19/3/2006
2,382 418 102 100 21.17 30 30 23.42 232.98 5.45639 34 23.83 10.24 12:14:40 19/3/2006
2,380 418 102 100 21.17 29 30 23.37 232.86 5.44194 34 23.83 10.24 12:15:09 19/3/2006
2,380 418 102 100 21.17 30 30 23.39 232.96 5.44893 34 23.83 10.24 12:15:39 19/3/2006
2,379 418 101 100 21.17 29 30 23.49 232.88 5.47035 34 23.83 10.24 12:16:08 19/3/2006
2,380 418 101 100 21.25 29 30 23.43 232.82 5.45497 34 23.83 10.24 12:16:38 19/3/2006
2,379 418 102 100 21.25 29 30 23.39 232.82 5.44566 34 23.83 10.24 12:17:07 19/3/2006
2,377 418 101 100 21.25 29 30 23.33 232.86 5.43262 34 23.83 10.24 12:17:37 19/3/2006
2,377 418 102 100 21.25 29 30 23.44 232.86 5.45824 34 23.83 10.24 12:18:07 19/3/2006
2,380 418 102 100 21.25 29 30 23.33 232.98 5.43542 34 23.83 10.24 12:18:36 19/3/2006
2,380 418 101 100 21.25 29 30 23.34 232.92 5.43635 34 23.83 10.24 12:19:06 19/3/2006
2,381 418 101 99 21.25 29 30 23.32 232.98 5.43309 34 23.83 10.24 12:19:35 19/3/2006
2,384 418 101 100 21.25 29 30 23.41 232.92 5.45266 34 23.83 10.24 12:20:05 19/3/2006
2,380 418 101 100 21.25 29 30 23.47 232.98 5.46804 34 23.83 10.24 12:20:34 19/3/2006
2,382 418 101 100 21.25 29 29 23.39 232.98 5.4494 34 23.83 10.24 12:21:04 19/3/2006
2,379 418 102 100 21.25 29 29 23.42 232.98 5.45639 34 23.83 10.24 12:21:34 19/3/2006
2,380 418 102 100 14100 29 29 23.38 232.94 5.44614 34 23.83 10.24 12:22:03 19/3/2006
2,377 418 102 101 14100 29 29 23.41 232.72 5.44798 34 23.83 10.24 12:22:33 19/3/2006
2,379 418 102 100 14100 29 29 23.44 232.8 5.45683 34 23.83 10.24 12:23:02 19/3/2006
2,377 418 102 100 14100 29 29 23.38 232.92 5.44567 34 23.83 10.24 12:23:32 19/3/2006
2,380 418 102 100 14100 29 30 23.39 232.96 5.44893 34 23.83 10.24 12:24:01 19/3/2006
2,382 418 101 101 21.19 29 30 23.49 232.96 5.47223 34 23.83 10.24 12:24:31 19/3/2006
2,379 418 101 101 21.19 30 30 23.22 232.92 5.4084 34 23.83 10.24 12:25:00 19/3/2006
2,380 418 102 102 66.35 30 30 23.42 232.9 5.45452 34 23.83 10.24 12:25:30 19/3/2006
2,382 418 103 102 66.35 30 30 23.47 232.92 5.46663 34 23.83 10.24 12:26:00 19/3/2006
2,384 419 103 102 66.35 30 30 23.45 232.96 5.46291 34 23.83 10.24 12:26:29 19/3/2006
2,381 419 102 102 66.35 30 30 23.38 232.86 5.44427 34 23.83 10.24 12:26:59 19/3/2006
2,383 418 102 101 66.35 30 30 23.58 232.96 5.4932 34 23.83 10.24 12:27:28 19/3/2006
2,384 418 103 102 20.98 30 30 23.44 232.92 5.45964 34 23.83 10.24 12:27:58 19/3/2006
2,379 420 102 102 20.98 30 30 23.46 232.94 5.46477 34 23.83 10.24 12:28:27 19/3/2006
2,380 420 103 102 20.98 30 30 23.36 232.94 5.44148 34 23.83 10.24 12:28:57 19/3/2006
2,384 421 103 102 20.98 30 30 23.36 232.98 5.44241 34 23.83 10.24 12:29:26 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) unbT PAir PGas H-Meter Date

2,391 411 103 103 381.1 30 30 20.98 233.39 4.89652 34 23.83 10.24 12:31:25 19/3/2006
2,400 401 103 102 381.1 30 30 20.99 233.2 4.89487 34 23.83 10.24 12:31:54 19/3/2006
2,400 400 103 102 381.1 30 30 21.07 233.12 4.91184 34 23.83 10.24 12:32:24 19/3/2006
2,399 399 104 102 381.1 30 30 21.02 233.18 4.90144 34 23.83 10.24 12:32:53 19/3/2006
2,399 399 104 101 381.1 30 30 21.06 233.16 4.91035 34 23.83 11.36 12:33:22 19/3/2006
2,399 399 104 101 18.5 30 30 21.14 233.14 4.92858 34 23.83 11.36 12:33:52 19/3/2006
2,400 398 104 101 18.5 30 30 21.18 233.18 4.93875 34 23.83 11.36 12:34:22 19/3/2006
2,400 398 104 101 18.5 30 30 21.04 233.2 4.90653 34 23.83 11.36 12:34:51 19/3/2006
2,400 3 9 / 103 100 18.5 30 30 21.12 233.41 4.92962 34 23.83 11.36 12:35:21 19/3/2006
2,400 397 102 101 18.5 30 30 21.14 233.51 4.9364 34 23.83 11.36 12:35:50 19/3/2006
2,400 397 104 101 18.5 30 30 21.13 233.43 4.93238 34 23.83 11.36 12:36:20 19/3/2006
2,400 397 104 101 18.17 30 30 21 233.37 4.90077 34 23.83 11.36 12:36:49 19/3/2006
2,398 397 103 101 18.17 30 30 21.08 233.35 4.91902 34 23.83 11.36 12:37:19 19/3/2006
2,398 397 103 101 18.17 30 30 21.08 233.37 4.91944 34 23.83 11.36 12:37:48 19/3/2006
2,400 397 103 101 18.17 30 30 21.07 233.55 4.9209 34 23.83 11.36 12:38:18 19/3/2006
2,400 397 102 101 18.17 30 30 21.17 233.53 4.94383 34 23.83 11.36 12:38:47 19/3/2006
2,399 397 102 102 18.17 30 30 21.05 233.43 4.9137 34 23.83 11.36 12:39:17 19/3/2006
2,399 397 104 102 18.42 30 30 21.11 233.39 4.92686 34 23.83 11.36 12:39:47 19/3/2006
2,399 397 104 102 18.42 30 30 21.02 233.45 4.90712 34 23.83 11.36 12:40:16 19/3/2006
2,395 397 103 100 18.42 30 30 21.04 233.71 4.91726 34 23.83 11.36 12:40:46 19/3/2006
2,400 397 102 100 18.42 30 30 21.17 233.83 4.95018 34 23.83 11.36 12:41:15 19/3/2006
2,398 397 101 98 18.42 30 30 21.11 233.95 4.93868 34 23.83 11.36 12:41:45 19/3/2006
2,400 397 100 98 18.42 30 30 21.17 233.91 4.95187 34 23.83 11.36 12:42:14 19/3/2006
2,399 397 100 98 18.41 29 30 21.17 233.89 4.95145 34 23.83 11.36 12:42:44 19/3/2006
2,400 397 100 98 18.41 29 30 21.05 233.73 4.92002 34 23.83 11.36 12:43:13 19/3/2006
2,399 397 101 98 18.41 29 30 21.15 233.67 4.94212 34 23.83 11.36 12:43:43 19/3/2006
2,399 397 101 99 18.41 29 30 21.01 233.59 4.90773 34 23.83 11.36 12:44:13 19/3/2006
2,399 398 101 99 18.41 29 30 21.13 233.69 4.93787 34 23.83 11.36 12:44:42 19/3/2006
2,400 396 100 98 18.41 29 30 21.14 233.57 4.93767 34 23.83 11.36 12:45:12 19/3/2006
2,399 396 101 99 18.64 29 30 21.02 233.57 4.90964 34 23.83 11.36 12:45:41 19/3/2006
2,400 396 100 98 18.64 29 30 21.11 233.53 4.92982 34 23.83 11.36 12:46:11 19/3/2006
2,400 395 100 98 59 29 30 21.11 233.59 4.93108 34 23.83 11.36 12:46:40 19/3/2006
2,399 396 101 98 59 29 30 21.03 233.49 4.91029 34 23.83 11.36 12:47:10 19/3/2006
2,399 395 101 98 93.69 29 30 21.15 233.51 4.93874 34 23.83 11.36 12:47:39 19/3/2006
2,399 395 101 97 93.69 29 30 21.09 233.51 4.92473 34 23.83 11.36 12:48:09 19/3/2006

2,399 395 100 98 93.69 29 30 21.1 233.37 4.92411 34 23.83 11.36 12:48:38 19/3/2006
2,399 395 100 98 93.69 29 30 21.14 233.49 4.93598 34 23.83 11.36 12:49:08 19/3/2006
2,400 395 99 97 28.92 29 30 21.14 233.57 4.93767 34 23.83 11.36 12:49:38 19/3/2006
2,400 396 98 97 28.92 29 30 21.07 233.43 4.91837 34 23.83 11.36 12:50:07 19/3/2006
2,399 396 98 97 59.49 29 30 21.08 233.37 4.91944 34 23.83 11.36 12:50:37 19/3/2006
2,399 397 98 97 59.49 29 29 21.17 233.55 4.94425 34 23.83 11.36 12:51:06 19/3/2006

2,400 396 99 97 59.49 29 29 21.1 233.39 4.92453 34 23.83 11.36 12:51:36 19/3/2006
2,400 395 98 97 59.49 29 29 21.04 233.39 I 4.91053 34 23.83 11.36 12:52:05 I 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt P(Kw) AmbT PAir PGas H-Meter Date

2,400 395 98 96 18.52 29 29 21.07 233.26 4.91479 34 23.83 11.36 12:54:03 19/3/2006
2,400 395 98 95 18.52 29 29 21.08 233.22 4.91628 34 23.83 11.36 12:54:33 19/3/2006
2,400 394 96 96 18.52 29 29 21.1 233.08 4.91799 34 23.83 11.36 12:55:02 19/3/2006
2,400 395 98 96 18.52 29 29 21.11 233.24 4.9237 34 23.83 11.36 12:55:32 19/3/2006
2,398 395 98 96 18.52 29 29 21.09 233.18 4.91777 34 23.83 11.36 12:56:01 19/3/2006
2,400 395 98 97 18.4 29 29 21.07 233.08 4.911 34 23.83 11.36 12:56:31 19/3/2006
2,400 395 98 97 18.4 29 29 21 233.12 4.89552 34 23.83 11.36 12:57:01 19/3/2006
2,398 395 98 97 52.81 29 29 21.1 233.04 4.91714 34 23.83 11.36 12:57:30 19/3/2006
2,400 394 98 97 52.81 29 29 21.01 233.14 4.89827 34 23.83 11.36 12:58:00 19/3/2006
2,400 394 97 97 52.81 29 29 21.08 233.08 4.91333 34 23.83 11.36 12:58:29 19/3/2006
2,400 395 97 97 52.81 29 29 21.11 232.98 4.91821 34 23.83 11.36 12:58:59 19/3/2006
2,400 394 96 97 52.81 29 29 21.08 233.06 4.9129 34 23.83 11.36 12:59:28 19/3/2006
2,399 394 96 97 52.81 29 29 21.1 233.06 4.91757 34 23.83 11.36 12:59:58 19/3/2006
2,400 395 98 97 18.58 29 29 21.14 233.08 4.92731 34 23.83 11.36 13:00:27 19/3/2006
2,399 395 98 97 18.58 29 29 21.08 233.12 4.91417 34 23.83 11.36 13:00:57 19/3/2006
2,399 395 97 96 104.1 29 29 21.07 233.12 4.91184 34 23.83 11.36 13:01:26 19/3/2006
2,396 395 96 96 104.1 29 29 21.11 233.1 4.92074 34 23.83 11.36 13:01:56 19/3/2006
2,399 394 97 96 104.1 29 29 21.1 233.04 4.91714 34 23.83 11.36 13:02:25 19/3/2006

2,399 393 96 95 104.1 29 29 18.65 233.87 4.36168 34 23.83 11.36 13:02:55 19/3/2006
2,388 381 96 96 104.1 29 29 18.73 233.97 4.38226 34 23.83 11.36 13:03:25 19/3/2006
2,388 380 96 95 104.1 29 29 18.84 233.93 4.40724 34 23.83 11.36 13:03:54 19/3/2006
2,388 377 96 95 17.65 29 29 18.84 233.97 4.40799 34 23.83 11.36 13:04:23 19/3/2006
2,388 377 95 95 17.65 29 29 18.83 233.97 4.40566 34 23.53 11.84 13:04:53 19/3/2006
2,388 377 97 95 17.65 29 29 18.8 233.97 4.39864 34 23.53 11.84 13:05:23 19/3/2006
2,388 377 97 95 17.65 29 29 18.87 233.93 4.41426 34 23.53 11.84 13:05:52 19/3/2006
2,388 377 97 96 17.65 29 29 18.84 233.97 4.40799 34 23.53 11.84 13:06:22 19/3/2006
2,388 376 96 95 17.65 29 29 18.86 233.97 4.41267 34 23.53 11.84 13:06:51 19/3/2006
2,388 376 96 95 15.49 29 29 18.84 233.89 4.40649 34 23.53 11.84 13:07:21 19/3/2006
2,388 375 96 95 15.49 29 29 18.75 233.99 4.38731 34 23.53 11.84 13:07:50 19/3/2006
2,388 375 95 95 15.49 29 29 18.77 233.97 4.39162 34 23.53 11.84 13:08:20 19/3/2006
2,388 376 96 95 15.49 29 30 18.78 233.97 4.39396 34 23.53 11.84 13:08:49 19/3/2006
2,388 375 96 95 15.49 29 30 18.82 233.97 4.40332 34 23.53 11.84 13:09:19 19/3/2006
2,388 374 96 95 15.49 29 30 18.78 233.95 4.39358 34 23.53 11.84 13:09:49 19/3/2006
2,388 374 96 95 15.49 29 30 18.64 233.97 4.3612 34 23.53 11.84 13:10:18 19/3/2006
2,389 374 97 95 15.49 29 30 18.84 233.93 4.40724 34 23.53 11.84 13:10:48 19/3/2006
2,388 374 97 95 15.1 29 30 18.7 233.97 4.37524 34 23.53 11.84 13:11:17 19/3/2006
2,388 375 97 96 15.1 29 30 18.77 233.95 4.39124 34 23.53 11.84 13:11:47 19/3/2006
2,388 375 97 96 15.1 29 30 18.87 233.97 4.41501 34 23.53 11.84 13:12:16 19/3/2006
2,388 376 97 96 15.1 29 30 18.7 233.97 4.37524 34 23.53 11.84 13:12:46 19/3/2006
2,388 376 97 97 15.1 29 30 18.75 233.93 4.38619 34 23.53 11.84 13:13:15 19/3/2006
2,388 377 98 98 15.1 29 30 18.76 233.91 4.38815 34 23.53 11.84 13:13:45 19/3/2006
2,388 377 97 97 15.1 29 30 18.84 233.95 4.40762 34 23.53 11.84 13:14:14 19/3/2006
2,388 377 97 97 15.22 29 30 18.76 233.97 4.38928 34 23.53 11.84 13:14:44 19/3/2006
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ตาราง ฉ-1 แสดงตัวอย่างของข้อมูลการทดสอบความทานวันท่ี 19 มี.ค. 2549 (ต่อ)
rpm ExhT OilT WT FC AirT GasT Curr Volt p (Kw) AmbT PAir PGas H-Meter Date

2,388 377 98 98 15.22 30 30 18.82 233.97 4.40332 34 23.53 11.84 13:16:42 20/3/2006
2,388 377 99 98 15.22 30 30 18.86 233.91 4.41154 34 23.53 11.84 13:17:12 20/3/2006
2,388 377 99 98 15.22 30 30 18.76 233.97 4.38928 34 23.53 11.84 13:17:41 20/3/2006
2,388 377 98 97 15.1 30 30 18.84 233.97 4.40799 34 23.53 11.84 13:18:11 20/3/2006
2,388 377 98 97 15.1 30 30 18.81 234.01 4.40173 34 23.53 11.84 13:18:40 20/3/2006
2,388 377 97 97 15.1 30 30 18.7 233.71 4.37038 34 23.53 11.84 13:19:10 20/3/2006
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รูปท่ี ซ-1 แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนใหม่ ย่ีห้อ ช้าง มาตรฐาน SAE 40 API 
CF (54326)
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Oust. Code 18004 S ite  Name Biogas Proiect C-ondiSwi
Cust. Name ICE R&D LAB Location

Address Faculty of Engineering 
Chulaiongkom University Unit Numbor New Oil CHANG SAE40 API CF
Bangkok U nit typo 

Unit make
NEW  OIL

Test code ะ 803 Unit model
Lube System Capacity ะ Oil grade CHANG SAE40 API CF

fteeoromo*Kt«K>n&
Data is provided below.

i J t ï i  iD i  : 54326 1 Alarm Limit Range
Date sampled 1 ! 1 26-Feb-06 turn N&mf: :Hours on oil Not Available Now O il f t *  ftrtfeh ttfrHours on Unit 
Bottle ID

i  i ^ Not Available
815201 Purposes*

vOiHiittv?. History Oil Wear Cont.

&พฬ ่โ*-* «aid Method Unit : RDE fine RFS coarse เพ St ; UtiUtoc :น.»»«เท»* ' Utavfa.* lu ง!!ท*ท*

Iron 0.6
Chromium 0.0
Lead 06
Copper 0.1
Tin 0.2
Aluminium 0.9
Nickel 0.1
Silver 0.0
Molybdenum 66.8
Titanium 0.0
Silicon 15.9

Method Unit Additive
Boron 0
Sodium 2
Magnesium 11
Calcium 2539
Barium 0
Phosphorus 784
Zinc 863 .,..,..1...,...

Method Uni! Viscosity
Viscosity @ 40 ‘C 
Viscosity e  100 ‘ c 14.6
Viscosity Index

Method Unit FTIR
Oxidation 6.7
Nitration 5.5
Sulfation 13 9
Fuel 000
Water 0.027
Glycol 0
Soot 0.00

Method Unit other Test 1tîwàa j l  jwwrnni; เ Ciucm .น.นน!Ml jlÙftaMW
TAN
TBN
Flash Point

10.3

Note Alarm Lim its are variable and dependent upon dataset size and to be used as general guideline.
Me Sign or แ  ะ ... 1 or ( tirst level warning limn ) . or j f k  : • < second level warning »mit ;

l :if!lt iovel wanting lid'll เท Upper <evoi 3nci/fM I tiwcr W «|
. V Second Inwi wanting kmit ill Upper level รพ!All Urn» tiivp;

Accuracy ๗ interpretation and raaoRtmonaatinn am based on representatives sample and information Supplied________________________ Mo warranty IS eg*assort »r implied «•! this rwM»t_
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รูปที ช-2 แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเครองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับทาซ
ชีวภาพ NEW OIL ช่ัวโมง 0 (55009)

LubeCheck ™ - Oil Analysis for Predictive Maintenance
Page 1 of 3

Gust. Code : 18004 S ite  Name ะ Biogas Project Condition
Oust. Name ะ ice R&Q LAB Location : Pump From Dip-Stick. Port of

Address : Faculty o f Engineering Oii W ear Comafn nation
Chuloiongkom University U nit Number ะ KUBOTA R T 120 0 1 แ ร ?
Bangkok U nit type 

Unit make
ะ Engine Diesel 
ะ KUBOTA I 1 2  X 1

T e st code : 803 U nit model ะ R Ï  120
Lube System  Capacity : 2.75 Liters O ii grade ะ CHANG SAE40 AP i CP ■ Ik< s Ifcy?

Recommendations
Note some test values are near ta the A larm Limits, or slightly over the Alarm Limits, but are not considered serious at th is time. 
All other vvear tests and ci: condition tests appear satisfactory, and the oil was still serviceable at the time of sampling 
Continue routine sampling interval.

Lab iD 3  ! 56060 55010 55009 Alarm lim it Range
... L im it Name :

Hours on Unit &  * rc SC i
Eng ine  Diesel Genet a! SAL 40

Bortle 10 831077 a 15200 815208
Condition History Oil Wear Coot. on Wear Cent. Oil Wear Cont.

\N  •« H H  H H ( »  c I ....... ' ........

Spectre Tost Method Unit RDE fine RFS coarse Roe fine RFS coarse RDH fine RFS coarse เ^^^นพิผ ํเ»! ไนํน.«ร.-
•ton 18 1 4 < i 66 ไ
Chromium • : ■ V SÔ 20 ■ : 30 5
Lead 0 ? O ' 1 1
Coppi'f 0.3 0.2 4 .2 .
Till 00 00 0 0
Aluminium ไ ร 1 ร
Nickel 0.0 00 0 2
Silver 00 CO 0.0
Molybdenum 05 4 63 ร 65 4
Titanium 0 0 Ci ะ) 0 0
Silicon 15.5 15 1 14:>

Method Unit Additive Additive ฒ «Boron บ 0 0
Sodium ? I
Magnesium 10 12
Calcium 2042 2402 2651
Barium Ô «) 0
Phosphorus ?33 70S 656
Zmc 655 83$ 313
Physical Test Method Unit Viscosity ฬ รcosily Viscosity ฒ ® ร s i  i É ®
Viscosity @ 40‘ c
Viscosity 4  160'c t. ;« 146 14C <ไ
Viscosity Index

Method Unit H1R FOR FTIR a s a a  L  “ “ f e r iOxidation 0 5 6 •> 7 4
Nitration 0 ? f) 4 f. 1
Sulfation t<! ;• ไ? 6 15 0
Fuel 0. :■) 0 ’ 0 0 10
พ.ท!>1 0.024 0045 0005
Glycol 0 0
Soot Û  30 0.00 <■■!>Method Unit Other Test other Test Other Test ร ฒ ร ร ส ์ 1.. น - ) . .  » * ,  P ç *
TAN
TBN 6  1 7 3 6 9
f  lash Point : " 1

Mule. A ia im  U rw is  3 'fc variât)!:? and dépende 
No Sign or I I  N-:: ร!'น!- , or ^

n t upvfi oataset 9X9 era ๒  พ } used at
1 firm * ï * !  vauoirg Inst ; .

general guideline
*■ ;; A first «r»:nia$ ijr-.s in Upper 1»V€-: and.’0: i. 

Second level waininÿ ะ:f?;:: เท Upr,#: i«VO: MHHtfi น '
,โ , . ,

Accuracy of interpretation and fBCcfiimofitlaSoi! art! Oi*«it or: ntprettr-tttM» lam !*! 3no into-'!:- lion ร!" pose-: No warranty is expressed O' irr>p!i«<; (or >:s report

J. •ะ* น'.'SO ihaUasv-i
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รูปท่ี ช-ร แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนจากเครองยนย์ท่ีใช้น้ํามันดีเซลร่วมกับก๊าช
ชีวภาพ หลังผ่านการทดสอบความทนทาน 10 ช่ัวโมง (55060)

LubeCheek ™ - Oil Analysis for Predictive Maintenan3 1
Page 1 of 3

Cust. Code . 18004 Site Name : Biogas Project
Gust. Name : IC E R & D L A B Location : Pump From Dip-Stick Port

Add ress : Faculty of Engineering
Chulalongkorn University Unit Number ะ KUBOTA RT  120011192
Bangkok Unit type : Engine Diesel

Unit make ■- KUBOTA
Test code : 803 Unit model : RT12G
tu b e  System  Capacity ะ 2.75 Liters O il grade ะ CHANG SAE40  API C F

Condition
o f

Oi! Wear k ’

Recommendation &
Minor amount of dirt and abrasive wear noted.
A ll other wear tests and oil condition tests appear satisfactory, and the oil was still serviceable at the time of sampling. 
Continue routine sampling interval.

Lab ID 551 ธ7 55066 55060 Alarm Limit Range
Dace sampler! ซ 17-Mar -06 1 6 -Mar-ao 1$ Mar-06 L im it N am e ;Hours on Oil 
Hours on Unit i $

50
110 85

10
70 E n g in e  D iese l G enera l 5AE 40

Bottle ID 1... 831079 831078 831077
Condition History O il Wear Coni. Oil Wear Cont.; OH Wear Cont,

(H ; ;,N , (H.®  /Ç- J ; : ( i f :  i  /£ I ..................[ โ " '  ~....... :
spectro Test Method Unit RDE fine RFS coarse RDE fine RFS coarse RDE fine RFS coarse- i f e ฟ ^ e g r e s slion 33 8 10 3 1 8 . 1

Chromium 1>6 $ 7  > 6.8
Lead )•' 0.7 0.1 0.7
Copper 1 น 1.1 0 3
Tin n o 0.0 0 0
Aluminium m e 4.8 3 0
Nickel 0 2 0.2 0 0
Silver 0 0 0 0 0 0
Molybdenum ท ' 606 65 4
Titanium 0 0 0 0 o n
Silicon 1, b ะ. 15 4 15 b *

Method Unit Additive Additive Additive 1Boron 0 0 0
Sodium 2 2 2
Magnesium 13 11 12
Calcium 3034 2610 2642
Batumi 0 0 G
Phosphorus 744 602 733
Zinc 853 703 305
Physical Test Method Unit V iscosity Viscosity : Viscosity W È Ê & 3 &
V isc o s ity®  40*c 
V isc o s ity®  100*0 14.(1 14 8 14.6
V iscosity Index

Method Unit FTfR . FTIR FTfR ส ูเแ แ  i'ï;«re«.- j M H i
Oxidation PTK 8 4 72 6.9
Nitration ''■ ท?< 6.5 5.9 5.7
Sulfation 15.3 14.6 143
Fuel a. 1 0 G 10 0.10
Watei 0 033 0 030 0.024
Glycol 0 0 0
Soot 0 07 0 01 000

Method Unit Other Test Other Test o the r Test «• *■ *« j !,M’lcfaA p p * |
TAN
TBN
Flash Point

«« ■ ท 6.1

Note. Alarm t irreis mi variable end dependent upon dataset sure and to be used as general guideline
No Sign or $$' : N7ï:«ï: . ' #  I  : ( พ พ ฬ เร  W fti}  , *  0» J | :  . A!;:

Accuracy ofiPtfc-pietauoosf๗  recoremenctalfo:: 'พ. hase*! O'l repfesentatr.-eti 3ai‘ :p=e and infarreatiO'* sug&iKid_________

{ second level warning Urea )
Fits- tew: Vtftmmg Unix :ก น!)pei !«•/{•: aria''จ; -.owe: :6V»: 

Uscoixl (eve: warning lifr.it irt up»wr Hive: and.'»: i.nwer --eve!
tio W3«3rsy 13 expressed or lot ir-‘S repo::.
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รูปท่ี ซ-4 แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเค่ร่ืองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับก๊าซ
ชีวภาพ หลังผ่านการทดสอบความทนทาน 25 ช่ัวโมง (55066)

LubeChec k f> Oil Analysis for Predictive Maintenance
Page 1 of 3

Oust Code : 18004 Site Name Biogas Project Condition
Oust. Name : ICE R&D LAB Location Pump From Dip-Stick Part of

"... ... Contamr Oil Wear ร',,โ.'nationAddress ; Faculty 0? Engineering
Chulaiongkcirn University Unit Number KUBOTA RT 120 011192 Ffornusi: ••
Bangkok Unit type Engine Diese! my 10F 'n r

Unit make KUBOTA i f i f  trnlj ■M J
Test code : 803 Unit model RT 120 jLJL ' !>, JtJ

r  »?'
Lube System Capacity ะ 2.75 Liters Oil grade CHANG SA L40 API C r Ifcjf บ แ

Recommendations
Minor amount of Clift and abrasive wear noted.
Ali other wear tests and oii condition tests a open r îiatisf3ctory. and the oil was still serviceable at the time of sampling. 
Continue routine sampling interval

Lai) ID -8 55188 55187 55CX56 Alarm Limit Flange
Date sampled 
Hours on Oil 
Hours on Unit

> a-*
1 0 -MtsrGfS

yç
136

17 Mar-00 
£:0 
n o

16-Mar-00 
25 L i;n il Name :

Engine-: D iesel Gc-neral SAE 40
Bottle 10 831030 331079 831078
Condition H iito iy  

Spectre* Test Method บทแ

Oil Wear Coot,
N. -Ç; ร

RDE flue RFS coarse

Oil Wear Cant*
CM; ç t

RDE fine RFS cotsrse

Oil Wear Coot.
•N. X  X  

RDE fine RFS coarse ■ # ^  w d ^ S jIron 30. Ô 3.16 1RS
Chromium 15 l 15 G 6 7
Lead 0 5 0 7 01
Cupper 1 l < O 1 1
Tin 0.0 0 0 00
Aluminium 11 1 * •100 .ะ- 4??
Nickel โ) 0.2 0 2
Silver 0.0 00 00
Molybdenum 75 ร 72 i (50.6
Titanium 0.0 00 0 0
Silicon 17 0 ะ-.: 17 l i 15 4 :
Bourn

Method Unit Additive
G

Additive
G

Additive lË ii
Sodium 2 2 2
Magnesium 14 15
Calcium 3164 3054 2610
Barium G 0 0
P hosphorus 793 74-1 65.2
Zinc 064 653 m
Physical Test Method Unit Viscosity Viscosity viscosity 1 BBS.M * —
Viscosity 40 c  
Viscosity*» 100 c 15 0 ะ/รทฺ 14 B
Viscosity Index

Method Unit FTIR FTIR FTIR ฒ ฒ  — K g
Oxidation : |0 ร 4 7 2
Nitration 0 6 6 > 5.9
Sulfation 1 6  3 15 0 14 6
fuel 0 10 010 c 10
Water 0005 0 038 0 010
Glycol (i :] G
Soot 0 08 0.07 0.G1

Method Unit Other Test Other Test Other Test '  * * * * *  i '•*»*«" ๘ๆ *1* :
TAN
TBN
Flash Point

: ะ- 04 « 1,-;

Kelt; Aywm นทพร รë vïtrêuë and defender.; upon cfcUisei size and to พ- OMd as oer-.eral f^ 9ฟ■ทร
แ0 <นพ. ut )|) «f ç  { te*» Mrvfti พ»:!:บ‘ว MR8 J . »• ๕'  A  ะ OTCOWJ fcvel war's** *«■ * t

r-'ifst level พ»:!พ.9 iàr>4 ¥! Upper level Kixtr,: i  ttMf - -f.f
■ .1:--  : ' . ' - » .  .«.•!•< ; !•••:• ■ : ะ.-.-»'* Second  r » w  พ?พะ*-<9 foin» เท Of**» ร(•พ! พ:พะ*.' t  พ * '  พ»«ะ

A c c v rv o ฬ««ร*, f r f N .m n ip td .'<!C«n!!twrul»lior*a«» ะ»*ท')o n T O e » n u t l / » w im plea'v)ïnto'iT:atwS:ip{»->ea__________________________ ะ- '■ พ '' ๙ y -> 'ะ1,;-', ' ' , - ^ , -  ร,' !  - , ne.-:

..! »•; T i^ î îp o ii .iü ’.ît 4 ?s;i;:.. V-î?"iS «ร*:ะ:.»::;)‘IfS tîR :; . KM ». ü . in # - :,. I* (:»}}<: * :ร;ISO- ns iiia ri 'i T o i.ะ»1ร ..: .'<■ ะ UlV-O ï  '"«V. ร*.-"::; .»ร: S t* ,:
ท 0 น ร ร เ ร i  <:.r l i -  i  P.Ü» - £ร»1ร“
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รูปที ช-ร แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเครองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับก๊าช
ชีวภาพ หลังผ่านการทดสอบความทนทาน 50 ช่ัวโมง (55187)

LubeCheck ™- Oil Analysis for Predictive Maintenance
Page 1 of 3

Gust. Code : 18004 S ite Name : Biogas Project
Cust. Name : IC E R R D L A B Location ะ Pump From D ip-Slick Port

Address : Faculty of Engineering
Chuialongkorn University Unit Number ะ KUBOTA RT 120011192
Bangkok Unit type ะ Engine Diesel

Unit make : KUBOTA
Test code : 803 Unit model : RT 120
Lube System  Capacity  ะ 2 75 Liters O il grade ะ CHANG SAE 40 API c F

Recommendations
Minor amount of dirt and abrasive wear noted
All other wear tests and oil condition tests appear satisfactory, and the oil was still serviceable at the time of sampling. 
Continue routine sampling interval

tiote Alarm lim its are variable and dependent upon dataset size and to be used as general guideline 
Mo Sign or I I '  : Nwn:*: 1 01 £  { first lave; warning limit ) 1 A Of • «a

ริK รุ:;ท;.•รุ;ทุ.!; •.ทุ;;-:ร;; Abaermai L<:v«: «fni» ริ.«พร f  Abr.-arma:
Accuracy of in,e;p;el3tit'n and focommeoctation aie based on rep.'osentaiNss sample and information supplied

( second level warning lifnK ;
First lever warning rim* ษ: upper level anafo; rowel level 

Second level warning 6rmi in ti|» e f level andtof Kcmc! level 
No warranty IS expressed or implied lor IMS lerxrit

vrapf;: ijanu 4 ริน;.เ̂ .. $ ^ ! : ' . ' )  Bangna-Tia-.i R?|. 1 m . " , .  Bangiw, Sanrji'OK ะทุ.':r;ริ'. YnaiiîiîVj
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รูปที ช-6 แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเครองยนต์ท่ีใซ้น้ํามันดีเซลร่วมกับก๊าซ
ชีวภาพ หลังผ่านการทดสอบความทนทาน 75 ช่ัวโมง (55188)

I g l p Œ S i æ แ Analysis for Predictive
Page 1 of 3

Cust.. C ode ะ 18004 S ite  Name : Biogas Project
Oust. Name ะ IC E R & D LA B Location Pump From Dip-Stick Port

Add ress ะ Faculty of Engineering 
Chuiatongkorn University Unit Number ; KUBOTA RT 120011182
Bangkok Unit type ะ Engine Disse!

Ur.it make : KUBOTA
Test code : 803 Unit model : RT  120
Lube System  Capacity  : 2.75 Liters O il grade : CHANG  SAE40  API C F

Condition

Recommendations
Note some test values are near to the Alarm Limits, or «tightly over the Alarm Limits, but are not considered serious at this time. 
Ali other wear tests and ๗! condition tests appear satisfactory, and the oil was still serviceable at the time of sampling 
Continue routine sampling interval.

Lab  เอ  
Date sampled

T*
i l ช

65190
20-Mar -0ft

S5189
lOMarOO

55188
19-M.w-iM

A larm  lim it  Range

Hours on Oil 
Hours on  Unit ร IT 140

60
140 135 Engine* Oiase! G enei j !  SA £  43

Bottle ID 831052 831081 831080
Condition History - O il Wear Cent. OU Wear Cont. 0 ! l Wear Cont.

Spectra Test Method Unit RDE fine RFS coarse
i n : ,$ •  t

R DE fine RFS coarse
(ND F  f

RDE fine RFS coarse เร ฒ่ ^ ‘ส ่̂ -  I s aIron 4.3 66 ï  . 30 ?
Chromium 1 ;; 16 7 15 7 -
Lead 0 ท 0.8 0 5
Copper ว 1 1 จ 1 7
Till 0 0 0 0 0 0
Aluminium 1 ว 13 3 111 A
Nickel 0 0 0 3 . 0 2
Silver 0 0 0 0 0 0
Molybdenum โ :-. ! 600 758
Titanium 0 0 0 0 0 0
Silicon ใ0 2 19 0 •- 17 0 -

Method Unit Additive Additive Additive ร !ร !Boron
Sodium

ช
1

0

Magnesium to 15 14
Calcium 7816 321*3 3154
Barium 0 G 0
Phosphorus 873 «โ?- ท  3
Zinc ■ 'V 683 S03 864
Physical Test Method Unit Viscosity Viscosity Viscosity
V iscosity g  40 'c  
V isc o s ity©  100 "c  
V iscosity Index

14 ! 14 0 150

Method Unit FTIR FTIR FTIR l i t i l i  i * '* * * ’■ เ ^ ! * ^
Oxidation V, 2 0 2 3 0
Nilration รท G f 6 6
Sulfation 136 1 /0 1 6  3
fu e l 0 10 0 10 0 10
Water - 0.034 0 035
Glycol 0 0 น่
Soot 0 00 0 10 0 06

Method Unit o rner Tes! o the r Test Other Test น**»! v«»ui«n
TAN 
โ BN
Flash Point

t  4 6 4

Note Alarm Limits r# variable and d e p e n d e n t  upon dataset s«e and to be used as genera! guideline
N o S p t  or §3 : H 1:;: ร; 1 o r ( finâ ssvei «Minting l»m« > 1 A o r H fc ; • -0 ■:■=:; ; t ร«พ !d level ร«îsmin9 linm ;

F irs t :#v«: ร*•ร.'ทแรร 111'ร it Ifi oeper UMtf arKfi&r Lowe; level
\y*,>«:;:#ร่ร U{j; 4» a.ร่-,ร:ร-;: «ร;ร* i.vvel 1. ';:พ่นร-ท■ร»:! ■ Lr-'V*"» Second «Vf?: warning gnu! ir. Upper jew! itaafit! Lowe: iiTvfti
Accuracy of :r-«: pistaisร:; and reeoiiur-erëabQn are based on represent» Iw» sample snes Htteumiiton supplies N s พ » (reefy =ÎS 8> p re s s  *<r o r wRpciee for IN * repeat
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รูปท่ี ช-7 แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนจากเคร่ืองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับก๊าซ
ชีวภาพ หลังผ่านการทดสอบความทนทาน 80 ช่ัวโมง (55189)

พ e u s :  “ M l Oil Analysis for Predictive Mainten

Oust. Code : 18004 .Site Name ะ Biogas Project Condition

O ust Name : ICER & D LAB Location ะ Pump From Dip-Stick Port 0?

Oil War c !
Address : Faculty of Engineering i:

Chulaiongkorn University Unit Number ะ KUBOT A RT 120011192 J-L
Bangkok Unit type : Engine Diesel tO f lO f 1

Unit make ะ KUBOTA W l f  I n f f f  rf
Test code : 803 Unit model ะ R T 120 L  |L i
tube  System Capacity ; 2.75 Liters Oil grade ะ CHANG SAE40 API CF

Recommend at ion 8
M-nof amount oi นะft ซ?ฟ abrasive wear noted.
All other wear teats and Oli condition toots appear satisfactory, arid the oil was stiil serviceable at the time of sampling 
Continue routine sampling interval

L a b  ID
Date sam pled j 
H o urs  o n  O il 
H ours o r. U nit 
B o ttle  ID
C o nd itio n  H is to ry  i

1
1*

5 8 5 2 5
21. Mar 4 »

6 3 1 0 8 3
O il W ear Coot.

5 5 1 5 0
2 b  M a i-08

1i
<331082

O il W ear Cont.

5 5 1 8 9
13M sr-G6

00

831 0 8 1
O il W ear C ont.
N  V X

A ia n r t L im it R an g e  
L im i t  N a m e  ;

E n g in e  D ie s e l G e n e t «il S A P  40

S p rrttro  T u s l M ethod UitU
K  . { .  Ç :N .  .N N .......เ  ■ '.- - '1; , 1- F 5 S 3

RO E f in e  R F 8  course ROE fin e  RF ร  coarse ROE f in e  RFS coarse H I  i S s " ’ : t e  !
lio n 231 4 3 36 3
C h i o m ium 13.2 A 1 0 1 0 ?  V
Lead 0 6 0 5 0.6
Copper 0.9 0 1 1 9
T in 0 0 0.0 0.0
A lu m in iu m a t!  -'' 1 2 1.33 A
NrCkoi 0  0 0.0 as
S ilve r ะ 0.0 0 0 0.0
M olybdenum 06 3 72 •* 80 0
T itan ium 0.0 0 0 0 0
S ilicon ใ ร ?  ะ-; 1 6 .2 19 0

Method U n it Additive Add itive
B oron 0 0 0
Sod ium 1 1 2
M agnesium 12 12 13
C alcium 2 /9 9 .2010 32SS
B a rium 0 0
P hosphor US ?*ะ9 6 /3 0 /0
Zinc £พ่14 863 9i Ys
P hysica l Test Method บ ท » V isc os ity V isc os ity V is c o s ity jïffeijCis if ik '^ ” *’*’ **! ’■ •*-’■ ะ'*" j ะ **» » » ju  «น*»*'* 1
V is c o s ity  $5 40‘ c
V is c o s ity  $  100‘ c 1 4  Û 14.7 149
V is c o s ity  Index

M ethod U n it FTIR FTIR FTIR g l l l g j  ; V a |5 ë * » m ■

O xidation 6,6 6 2 0  2
N itra tion 6 5 5 3 6.7
Su lfa tion 16.0 13 6 1 ? 0
Fuel 0.10 0 10 0  1C
W ate r 0.037 0 04 2 0  034
Giycol 0 0
S oo l ( ;  03 0  00 C I O

Mut hod U n it O th e r Test o th e r  Test O ther Tes t I I E C K ^ * 8') - : « < ***•  N s * *

TAN
Ï8N ช 8 ?  d 6 6
plash  P o in t

Mote Alarm น?:ไ){ร are vanafcla and dependent upon d-iiaset and to be used as geofttal nwhîii/ii-!
ะ* i$ . พ  £  ! first !»**! «8!ท)0« ร๗แ , A or In . !^«>r:<tlevKi warning iifftit;

r::ff!= »»vn: wam iog tend Hi v n p e : ‘(.•พ; น nci'o ะ ‘.««พ: Wiv*! 
v * t  : ..ท,*-.»‘«« ร *  ■ .«•*-< A i .i to r iS ü  : *  A  ะ ร « พ ร  tevei เพ*ท«ทร้ &พร 1» U ft* *  invp: MVKO: i.0 w « î levai

jkfK0>a»,y •j tia tf ip n - ' «tic:- Ü>XJ ะ»*'.«พท!ร/»£*iiCï/i * /e oa tC 'l on  ief*«M iHM m * an d  r*3l-„t- i.ip/.:>e': No -f~3"■ »: :■  'y : \> •1-p‘rtd  fc>‘ เท 1 :i- ;v t
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รูปท่ี ช-ร แสดงใบรายงานผลการทดสอบนํ้ามันหล่อลื่นจากเครองยนต์ที่ใช้นํ้ามันดีเซลร่วมกับก๊าซ

ชีวภาพ NEW อแชั่วโมงท ี่ 0(55190), 105(55525), 130(55539) ชั่วโมง

LubeCheck ™ - 0แ Analyste for PrediB รรเ-
Pags 1 <3f 3

Oust. Coda : 18004 Site Name ะ Biogas Project Condition
Cu st Name : iŒ  RM) LAB Location ะ Pump From Dip-Stick Port

0=1 Wear Cpaไ :^ 1
Address ; faculty 0? Engineering 

Chuiaiongkom บท:versify Unit Number ะ K U B O T A  R T  120 011 ไ ร ?
Bangkok Unit type ะ Engine Diesel t o r  \ Q f  i L J f

Unit make ; KUBOTA f f î T  T O  'พ * พ
Test code ะ 803 Unit model ะ R T 120 J W J '
Lube System Capacity ะ 2 75 Liters Oil grade : CHANG SAE40 API CF

ÀaeommftFtri allons
Minor amount 0? dirt and abrasive wear noted,
Ail other wear tests and oil condition fasts. appear satisfactory, and the oii '.vas still serviceable at the time of sampling 
Continua routine sampling interval.

Lab ID
Date sam pled 1 1  1 : Z vM a rO fi

5 55 2 5
21-Mat -Of:

5 5 1 9 0
20-M*r-00

A la rm  L-rnif Range

H ours on O il 
H ours on บท:เ 
Bu ttle  !D

i  !
l(r.

50

0 3 1 0 8 4 8311)83 8 31 0 8 2
E n g in e  D ie s e l G e n e t a» SAL-. 40

ComJdkm H is to ry O il W ear Com. O il Wear C e n t O il W ear Com.

spectra  Test Method U n it
(N  A  X; 

ROE flu e  RFS coarse
\H .....  A

ROE lin e  RFS coarse
Cljj' rjflj' (M ; 

ROE fin e  RFS coarse
i ........................E T ^ I

Iron i. ป iี 31.0 0 231 4 3
C hrom ium 1 3 6  . 13.2 r- 1 0
Lead 0 3 0.6 0.9
Copper
T in น'».*!ร 0.0 '5(1

a t
Q i;

A lum inium 1 0 0 8 2  A 1.2
Nickel ;  «  if n o 0.0 Ô.0 .
ร  rivet 0.0 0.0 0 0
Molytidunum
Titan ium

c: < “Sir. 6 86
0 0

6 0 2
0.0

7 2 7

Silicon 1? 2 0 16.7 c 1 6 2
■■■ Additive Add It I»*

Boron
Sorh iiin

0
1

Magnesium
Calcium 3?u

1? 12
?d id

Barium จ f  0 0
Phosphorus
Zinc v .”80

343
710
P-14

373
633

Physical Test U n it V isc os ity V iscosity V isc os ity i.พ*^เร่»«พพเช้ =.••«*■ «■ • : น!».»*' ;l>*ïrt«r-*
V isc os ity  $  40 c  
V is c o s ity  i6; too  c  
V isc os ity  Index

Method U nit

1 5 0

FTIR

14 3

FTIR

14 7

F T lf l
_ L  ’  M

O xidation F ■ *< 6 4 9 8 6 2
N ilra tion s $ 6 5 6.3
Sult.-rtiOR 16 :j 18 น 13 5
Fuel 0 1 0 0 1 0 0 1 0
Water t) ST.: 0?Î3* 0  0-12
Glycol „ ช  1.3 0 03

0
c.co

Method U nit O ther Test O ther Tes» o th e r Test ■ ฒ ฒ ร ' - »
IAN
TBN
Fiitsb  Po in t

0  5 ,8 r A

N ïtî?  AiI f f n i  l im i ts  .:ïï C: v a n a b h ! i i x l  ï l r ÿ e n d p î i t  y p o ri djfhiiM't $ :< « a n d  tô  n e  น **»  a s  g a m m f  g u k f e lm  
-. น: ร ่^ ,. : ( tirs» !«Y6f lirait )  1 A r>r n n  ะ » !  1'  tif»!>:î3ct laval *am»»g fc*« >

First laval «•'ร?!:"»ร to w  1=; u p p e r î«visi :i«cs>s I.cwt:: levai
■ ...... . : ะ!*’T•ร!,: ร,,»»'!:-.?::::» ï ï ü -  «พ ๊ร ํ««รฟ t* w e r  A ^ f « a i  Cfiÿftl ร???.:,» ฟ  levai ytam sig is«:t 61 บ!ชุ:?!? พ!,?!: •.รพร? ie?ei
AtSSH;»Cï o t  :ri?B.-):.'ftiai,ic:'. rficsirmetK&t&s a;<5 }J8S«a Ml lepfflîentaiiyes 5235.๙6 an d  !iifo««ÿÿ(.Mi รนรฺร!»,:?; ท?! '«ร»:!รพชุr  «  ÜXjXmmi ร;; iftlpiiütS tor :3Û0?1.
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รูปที ช-9 แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเครองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับก๊าช 
ชีวภาพหลังผ่านการทดสอบความทนทาน 155(55694), 180(55695), NEW OIL 0(55696) 
ช่ัวโมง

" E p n ibeCheck ' - Oil Analysis for Predictive Mai
Psgfô 1 of 3

CuSt. Code 
Oust. Name

Address

■ 18004 
ะ IC E R & D LA B

ะ Faculty of Engineering 
Chuialongkoin University 
Bangkok

Site Name 
Location

: Biogas Project 
- Purnp From D ip-Slick Post

Conditionof

Test code ; 803

L u te  System  Capacity  ; 2.75 Liters

Unit. Number 
Unit type 
Unit make 
Unit mode! 

O il grade

KUBOTA RT 120011192 
Engine Diesei 
KUBOTA.
RT 120
CHANG  SAE40  API c F

Recommendation ร
Note some test values are near to the Alarm Limits, or slightly over the Alarm lim its, but are riot considered serious at this time. 
All other wear tests a -โฟ oil condition tests appear satisfactory, and the Olf was still serviceable St the time of sampling.
Continue routine sampling Interval

Lab ID j 55696 556135 55694
Date sampled ,| ร? 1 28-Mar-4)0 20-Mar-06 24-Mar-QS
Hours on o il 2k 0 100 76
Houts on Unit 
Bottle ID £ M W ? 831086 831086
Condition .History Oil Wear Coot. Oil Wear Cent. Oil Wear Cent

■N 3 Ë  (N. (fi) jfc c ะ.พ่:. . i -  .c .
Spectra Test Method Unit RDE fine RFS coarse RDE fine RFS coarse ROE fine NFS coarse :
Iron 41 63.0 4 561 -■
Chromium 1 a c 40 2 - 48? A
Le3d 00 1.3 1 9
Copper I'PM 01 23 3?
Till 00 0 4 1.1
Aluminium 1 Ï 24 9 À 24 2 A
Nickel 00 0 3 Ci 6
Silver 0.0 00 0.0
Molybdenum 40 8 758 78.Q
Titanium 0.0 (•>0 0 0
Silicon : .H< 7 p 20 r c 21.6

Unit Additive Additive Additive
Boron 0 0 1
Sodium 1 2 3
Magnesium 0 14 14
Calcium 111» 3027 3006
Barium <1 0 0
Phosphorus 426 007 5?2
Zinc «>78 90S 863
Physical Test Method Unit Viscosity viscosity Viscosity
Viscosity $} 40 Bc  
Viscosity® 100 " c
Viscosity Index

145 161 18.2

Method Unit f r e t FTm Fret
Oxidation ■ 7« 0.3 92 10 1
Nitration »:=> 5 0 5.7 ? 0
Sulfation 13 4 18 9 18 a
Fuel I) 10 010 010
Water 0.054 0.030 0041
Glycol
Soot (1 (Xi Ü 13 0 28

Method Unit Other l  est Other Test Other Test

TAN
T8N
Flash Point

1

j
6.4

j ^ “ *"**®*'
0 3

Alarm Limit Ranee 

L im it Name :
Eng ine  D iesel General SAfc 40

fjofe Alarm นท*!ร are variant? and dependent พ »ท clataseJ รพ* and to be น««5 as <Jftoerai gwae-'MM; Me Sign i  i l ะ Nom** . ot % ะ พ*»พ* Wrtt) . A A

•Xccvxacy ©tinterpret 3tK-c crci i*ros::w;nrt*h»n 1-.!C M u ta  or» iepfrWiU'-ve? and It.ionrami) c.-ppiifd

: (. second fevet V4W»«»8 lift»: J
Hist »V85 warning HfTïiรุ in linger Un-Si i-yj/o; เ!พ.' level 

Se-t.onci levé: wafting hint 3i upper « i  3SK:fef Lowe; level 
No warrant? is «ช ุ»»»«ร} or เ^ ร ่๒ร foi II'!'; ช ุ'}»ช ุ

|Î ร . Onr-giw . « < tr$ s )L  Vj£$<|. Thai®*?
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รูปท่ี ซ-10 แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนจากเคร่ืองยนต์ท่ีใช้น้ํามันดีเชลร่วมกับ
ก๊าซชีวภาพหลังผ่านการทดสอบความทนทาน 205 (55756) ช่ัวโมง

H %  ï SU -O il Analysis for Predictive
Wë T O d .

Oust. Code : 18004 Site Name ; Biogas Project
Cust. Name : ICE R8.D LAB Location : Pump From Dip-Stick Port

Address ใ Faculty of Engineering
Chulafongkorn University Unit Number : KUBOTA RT 120011192
Bangkok Unit type Engine Diesel

Unit make : KUBOTA
Test code ; 803 . Unit model : RT 120
Lube System  Capacity ; 2.75 titers O il grade : CHANG SAE40  API OF

Page 1 of 3

Recom mend atîons
Dlit (silicon) is present and resulting เท abrasive wear.
Recommend check to determine how dirt is entering the system and correct tile problem to prevent further dirt entry. 
Continue routine sampling interval.

Lab ID T? I 55756 I 55696 58695
Date sampled 1  I ช ุ; 28-M*r-<Ni 26-M.ar.06 20-M«r~00
Hours on Oil i*  1 £ 21) a 101)
Hours 0(1 Unit ill 1 *• 265 240 240
Bonis 10 ' ! 031088 831087 831086
Condition History Oil Wear Coni. Oil Wear Cont. Oil Wear Cont.

(à; £  i s (N N (H, (n ; ช ุ่ 5 1
Spectro Test Method Unit RDE fine RFS coeree ROE fine RFS coarse ROE tine RFS coarse 1
1(00 dT s'.'A i <ร่’, V 60 ท - 41 53.0
Chromium รุ >*' ?■ :'น 4 A 1 9 . 46 i  A
Lead 'ร.--: ร 1 '•ะ ท t 2 0.0 1 3
Copper t.fi 01 2.3
Tin 0.0 0 0 0.4
Aluminium 202 A 1.7 24.0 A
Nickel 06 00 G.3
Silver 01 00 0.0
Molybdenum 70 7 49.3 7:j 0
Tit3nium 0 0 00 0 0
Silicon 20 4 Ï น 20 7

Method Unit Additive Additive Additive
Boron 0 0 0
Sodium 2 1
Magnesium 14 fi 14
Calcium 27/0 1929 3027
Barium r-Oft&i- ! ‘ '•■น 0 a 0
Phosphorus 790 426 m?
Zinc 331 67B 905
Physical Test Method บ๗; Viscosity Viscosity viscosity
Viscosity @ 40 “c
Viscosity 100 "c บ.;t1: j 14$ •41> 151
Viscosity Index

Method Unit FTIR FTiR FTIR
Oxidation Ov 6.3 9.2
Nitration 66 56 6 ?
Stillation 13 3 13 4 10 0,
Fuel ท 10 0.10 0 10
Wafer 0034 0.064 CÜ39
Glycol 0 0 0
Soot 0 13 0 00 0 13

Method Unit Other Test Other Test Other Test

TAN
TBN ' 1 6.4 70
Flash Point '.ท*?*?::i: 1 f  1

Alarm lim it Range 
jm-l Name :
Engine  D iesel General SAP 40

!;'Mu3«rt : IwnuKon

N o ll*  A la rm  i. «mils i« «  variaOI't and  dependent upon dataset s ize  end te be used a s  general 3 -^0 e lirie
N frth jm  or n  • , V  บ  : V first N(V«: uvainmy Kirill I  . A *5- (  ท น a *  K*v«i "«'ท เท» i*T.« I

Fir*t I**vel «น3ทน่|«3 Ini'!! :■ « น;');*'I I«vef Si’it/oi !. csvf f :« e !
..1 * , , .  1: 1:,.* ;,r ,*,.1. 1 ,: : *Ç.H ; 3 *,:,,,..*,1, 3 ! A r 1 ?•;••: ร «•พ IKi เ 0 ฟ ์ WUfiltiV} fcmt «  l /p e e t  w v «  .tnafor !.»**• »<*«

r , ; t o f miPioustuiz itt an:; M«:‘)/';E»i«Kfa:K»f! •«ท* 0 "  repwMtftlatiwr* ««ท’ท!ท 3ท') inform*»»?» «น;»**ช No warrant* น! e>ÿt«*«c<f 0? |«ท1'ท.เ! f v  ร '»  ‘« I*x t

รพ  KÎ.1 a . ร»•’.ชุ!’a .  ร»ะ'.:}KiK I'x?.fiî). V!:.l:i»:d
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รูปท่ี ซ-11 แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนจากเคร่ืองยนต์ท่ีH น้ํามันดีเซลร่วมกับ
ก๊าซชีวภาพหลังฝานการทดสอบความทนทาน 230(55805) ช่ัวโมง

เ น c แร! 1, . y  i •1/' ’Iff*W nw£( 1 |§5 ร|3|̂ »11||
Page 1 of 3

Cost. Code ■ 18004 Site Name Blogas Project Condition
Cusi. Name : IC E R & D LA B Location Pump From Dip-Stick Port

Address : Faculty of Engineering 
Chutafongkorn University Unit Number KUBOTA RT 120011192 K

°» — ร:r
Bangkok Unit type Engine Diesel 1o  tar o

Test code ไ 803
Unit make 
Unit model

KUBOTA 1 
RT 120 ไw |

Lube System Capacity ะ 275  Liters O il grade CHANG SAE4C API CP

Recommendations
Dirt (Silicon) is present and resulting in abrasive พรaf.
Recommend check to determine how dirt is entering the system and correct the problem to prevent further dirt entry 
Continue routine sampling interval.

Lob ID ไ?, 55805 55756 556S6 Alarm Limit Range
D ate  sam pled % ชุ 30-Mar-OS ะ: 8-Mai-Co 28-M»r-8(i Lim it Nanus :
H o urs  o n  O il ftî 50

266 / / Engine Diesel General SAP 43H o urs o n  U n it ฟ fi." 200
B o ttle  10 831089 831088 831087
C o n d itio n  H is to ry ■ Oil Wear Cont. Oil Wear Cont. Oil Wear Cont.

S p e c lfo  Test M e thod U n it
{ « ;  d  rC 
RDE fine RFS coarse

(H, % i
RDE fine RFS coarse

ch;  -h n .
RDE fine RFS coarse M S

Iron •W0 C C6 •■ A t
C h ro m iu m ะ'0 4 M <1 19

C opper
T in

น ,
( io û 00

A lu m in iu m ะ,ใ 1 252 A 1.7
N icke l 01 00 DO
S ilve r 0 0 01 0 0
M o lyb d enum
T ita n iu m 0  0

ใ i) ? 
00

40.0

S ilic o n
M ethod

15 0 ' 20.4 .
U n it A d d itive A d d itive Additive

B o ro n 0 'ไ 0
S o d iu m
M ag nesium ใ 1

2
14

1
8

C a lc iu m MM Z-n 1929
B a iiu rn 0 c
P h o sp h orus 720 79Ù 4'.’C
7  me • no KSI {ไ™
P h ys ic a l Tes t r*> lhod Unit Viscosity Viscosity Viscosity เฒ ฒ เ5H il -  i« r - i
V is c o s ity )»  40 c
V is c o s ity  18} 100 c 
V is c o s ity  Index

14 a 14 1) 14 5

M ethod Unit FTiR FTIR FTIR K B  i “— : ■ «
O xid a tio n
N itra tio n 0 4

f> 5 
65

ช a 
4f,

S u lfa ! ion 10.6 1;î ะ'. 134
Fue l 0 10 0 10 0.10
W a fe r 0 031 0 034 0 CM
G lyc o l 0 0 0
S o o t 0 00 0 ไ.'! c  Of)

M ethod Unit other Test Other Test other Test ฒ ฒ ร K â 1 ร ฒ
TAM
T 8 N 64 ! 0 4

F la sh  P o in t

N ote A la rm  U n ite  are va iV ib ie  i ltd  dependent upon «teisset M S  3 IX Ï  to  tre used SS ge rusa i guideline
M o -!? . :  «  N  . Of i j *  : first wve: warning l im it }  ,  A  or j f c  : «■ .เท:* VÙ-.: (sec o nd *»*!พ» vrîig ะ:ส::! f

l: i! St !&.■ <*! พ « น r -. 'i limit io UD^er :**»■ *: and.X:: i  fV»?ri8V<i:
^ ะ /w c >  * ! / / » ■ . il ‘ ..JVPi eiKOf-cs lyyflS พ » ท r.$ i-irui in Upper K>ve! an-J.'cr i.owcr :«ve:

Accuracy of mlMpiislatKin and «worn wndatidfl *vr; ftfsea cn  refaesentaw:» catupii arid  W ersm tlicn S ijp f : ^ 4 N e ^ u r แ ร ่ !J « « « « « =  เ พ ท ุ.
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รูปที ช-12 แสดงใบรายงานผลการทดสอบนำมันหล่อล่ืนจากเครองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับ
ก๊าซชีวภาพหลังผ่านการทดสอบความท น ท า น  255(55954), 280(55955) ช่ัวโมง

LubeCheck ™ -  Oil Analysisfor Predictive
Page 1 et 3

Oust. Code : 18004 Site Name : Biogas Project Condition
Oust. Name ะ ICE R&D LAB Location ะ Pump From Dip stick Port 0!

Address : Faculty of Engineering 
ChulaiongWn University 
Bangkok

บทน Number 
Unit type 
Unit make

•- KUBOTA RT 120011192 
; Engine Diesel 
. KUBOTA

Oil .1., Contam Wear ,nation

Test code ; 803 Unit model ะ RT 120 r 3px W w โ
Lube System Capacity : 2 75 Liters O il grade ะ CHANG SAE4G API CF

Recommandations
Dirt (silicon) IS present and resulting in abrasive wear.
Recommend check lo determine how dirt is entering the system and correct the problem to prevent further dirt entry. 
Continue routine sampling interval.

L a b  iD •ร 55955 5 5 S 5 4 55805 A la rm  L im it R an g e
Dab; sample*! *3 1 02'Apr-Otï 81 Mar ร ํ} G 30-Mar* 06
H o urs f>r. O il ริ» tn o 75 80
H ours o i l  U n it 040 815 200
B o ttle  ID 1.. . 831091 ร31ว90 331089
C o nd itio n  H is to ry 0» Wear Cent. Oil Wear Cont. Oil Wear Cont.

( N )  Â: &■ m  A  '«• (N -  .%■ _____ !........
sp e c tra  T e s t ....
iron 6 9 8  ร ่ 1100 430

ฒ ร เฒ เ ËmZSÏl

C h rom iu m ะ - : M il 0 0 7 39 4 ,
Lead 0 8 0 2 u o
C opper 1 ? 3 0 1 1
T in 00 00 0 0
A lu m in iu m 3 0 .*  A 49 8  - 21.1
N icke l 00 0.4 0 1
S ilve r 0.0 0 0 0 0
M o lybdenum !เ6 1 83,2 61 3
T ita n iu m 0 0 1)0 0 0

i l l  6 21 3 15 0
M ethod U n it Additive Additive Additive

B oron 1 0 (i
S o d iu m :: 7 2
M agnesium 17 10 11
C alc ium 3381 3358 2836
B arium 0 0 (I
Phosp horus 088 836 726

910 863 790
. 'บ ท แ Viscosity : Viscosity Viscosity ’ S i f F r 3 u " " l  f e r J

V is c o s ity  40 c
V is c o s ity ®  1 0 0 "0 16.3 15.2 145
V is c o s ity  index

M ethod Unit . FT1R •- ; m * FDR Ü H  ร” ' " 1" ' ! ' » ! ร
O xid a tion 7 7 05 7.5
N itra tio n 6 5 ? «ว 6 4
S u lfa tio n 17 3 18 5 1 5 6
Fue l 0.10 0 10 0.10
W a te r 0.032 0.036 0.931
G lycol 0 0 0

0 38 0.40 0.09
M ethod Unit O ther Test Other Test Other Test m u m s  — " t e r

TAN
TBN 1 6 น 5.9 6.4

1
F la sh  P o in t 1 ■ 1

N ote A larm  Umrts are variable and dependent upon dataset size  and lo  oe used as gensrai gi^ & iin a
fin ร ! g« or §£' . V  .  • พ . * ' -  » ; { เพ * * !พ 0 ท พ ่9 * พ « )  , A  I» m  ะ A v « c * :  {««cowl level limit ;...... Pwl »v«l vwunmg เร่»* บ1ท*:r level andiw เพ»พ เรพแ
ะ :. 4:. 1J ,J . ...............x: Secon d teviîlVrarwgH.'nili llนต่>พ ttv e lพ».'นงr น «พ ! iftvfii
AfTtK.ไf.-yoi ร:!รท»เรเa lien  a n d  ะท';:;ร»!พ.''น;«เร่/ท «พร toi รร;!รท !ร1>ร?รรท»jiivea tarr-ple a n d ๗ o;matte»': !ii;pt-iit-d า <; พ รร ่ร !:':> 13ร»;-■ ■ 'รรรระ! i:*»(.vi<»-J ' «■ ' พ-.^

ร .{ * ^ ; .* &ร 3 « x > 0  I
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รูปท่ี ช-13 แสดงใบรายงานผลการทดสอบน้ํามันหล่อล่ืนจากเคร่ืองยนต์ท่ีใช้น้ํามันดีเซลร่วมกับ
ก๊าชชีวภาพหลังผ่านการทดสอบความทนทาน 290(55997), 300(55955) ช่ัวโมง

i v C U S beCheck ™ - Oil Analysis for Predictive Ma
Page 1 of 3

Gust. Code •’ 18004 Site N a m e  : Biogas Project
Cust. Nams ะ ICE R&D LAB Location : Pump From Dip-Stick Port

Add ress : Facility of Engineering
Chuiaiongkom University Unit Number : KUBOTA RT 120011192
Bangkok Unit type : Engine Diesel

Unit make ะ KUBOTA
Test code 803 Unit model ะ RT 120
Lube System  Capacity ะ 2.75 Liters O il grade : CHANG  SAE4G API C F

Recommendations
Dirt (silicon) is present and resulting in abrasive wear.
Recommend check to determine how dirt is entering the system and correct the problem to prevent further dirt
Continue routine sampling interval.

Lab  ID ร 55998 55887 55955
Date sampled ช ุ 03-Apr-06 03- Apr -08 02-Apf-06
Hours on Oil > % 12B 1.0 mo
Hours on Unit i) r‘  360 380 MO
ôottle ID 331093 831092 931091
Condition History I; Oil Wear Com. Oil Wear Cent. Oil Wear C on i

N. ,'c ไ * f.H: t  * ( m;  c :'e.
spectro Test Method Unit ROB fine RFS coarse RDE fine RFS coarse RDE fine RFS coarse
Iron • 114 3 4S.0 09 6
Chromium 48 3 221 - 33 9
Lead , - *•* 0 0 01 0 8
CoppiM - 2 9 1 G 1 7
Tin 0 0 00 0.0
Aluminium 51 t 200 A 306 ■■
Nickel ■ 0.9 0.6 0.0
Silver 0.0 0.0 0.Q
Molybdenum 09 3 72.2 05.1
Titanium i) ท 00 90
Silicon 1 70 1 19.5 21 0

Method Unit I Additive Additive Additive
Boron 1 ใ 1
Sodium - : .ไเ 2 2
Magnesium - : 20 IS 1 7
Calcium •♦171 3360 3391
Barium 0 0 0
Phosphorus ’ ; 970 790 *00
Zinc 59-1 070 910
Physical Tesi Method Unit j Viscosity Viscosity Viscosity
Viscosity @ 40 "C :
Viscosity *8) 100 c 152 15.3
Viscosity index

Method Unit I FTIR ™ FTIR
Oxidation • • j 9 9 79 7 7
Nitration ? 0 64 0.0
Sulfation 20 3 10 0 1? 3
rue» - 0 10 0 to « พ
Water 0 03? 0 020 0.032
Glycol Ci 0 0
Soot 0 ik: 0 15 or»

Method Unit I Other Test Other Test other Test
TAN
TBN 0 0 1 0 •31!

ไ Limit

:>.<!! Go

Range

irifai SAE 40

"I— I S

ผบ?.:'. Alarm Limits are variable and a dpendent upon dsteaet size and to be used as general ffiJKleitnft
No !’»“!>! ฟ n  w J  : ' ‘««a «V*I warning tsnw) . ร.- J l j  r tttncri «•/*• «vnrivng • '‘ท * I

I  •ะ?!.! le v e l «พ?ท .?.3  t e r l  (•* up p e r v , ๘  ••'พ?!:! Lo w e : io v i"
. . . .  . . .  ะ , . . . . , . . . . , 1.  , . . •ะ.'ะ - .ะ 1 .. S e c o n d ■ * vet w a n  .ะ;•.ฐ•เห, * * ร•.พ! a f K t t jr น » พ î«nr>

A c c ph k v  o f ะทน!rpî«t»‘» n  t“ i f*»coev»‘« rir« tioo  are Us.iei! 01* !tipf<:i?rr.H M i-i w jîp re  .ท «5 ๗ ง?■ ท;พท ร.;r-f.Mja _____ ____________จ» '* :'r r~ *~l! i -v  ‘ก ,,1
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ป ร ะ ว ้ต ิผ ู้เข ีย น ว ิท ย า น ิพ น ธ ์

นายกรชชัย คชพลายุกต์ เกิดเม่ือวันท่ี 6 เดือน กุมภาพันธ์ พุทธพักราช 2523 ท่ี อำเภอ 
บางสะพาน จังหวัดประจวบคีร'ขันธ์ สำเร็จการสืกษ'าปริญญา,วิศวกรรมศาสตรบัณฑิต ภาควิชา 
วิศวกรรมเครองกล คณะวิศวกรรมศาสตร์มหาวิทยาลัยธรรมศาสตร์เมื่อปีการสืกษา 2545 เข้า 
ดืกษาต ่อในหลักส ูตรวิศวกรรมศาสตรมหาบ ัณฑ ิต ภาควิชาวิศวกรรมเครองกล คณะ 
วิศวกรรมศาสตร์ จุฬาลงกรณ์มหาวิทยาลัยเม่ือปีการสืกษา 2545
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