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No. M3/  Kih/ ) QW )
1 10,000KkWh/ 2,100
No.3
Vo3 586, 100kWh/ 123,000
0.05HPa 28, 450kWh/ 3,875
5.,020m3N/ 2.802
No.3 106 ,900m3N/ 58,000
4,112m3N/ 2,300
@ ) 26,120m3N/ 17,150
445, 000m3N/ 218,000
67,000ton/ 195,500
10 4 470,550KWh/ 98,820
) 587,160 m3N/ | 287,660 RW/
) 1,095 Mih/ 227,795 R/
67,400 ton/ | 195,500 RW/
() 898.2 KL/
) (A/B)x 100 5.4




( C+D) B 16,744 kL

C 4,468 kL ( E 17,589 kWh)x 0.254
D 12,276 kL ( )
() kL 11,275,955 m3S
kL ton
1,000 kL

F  RM225,000,000.-
P = 125,000 ton

(G) 3,684 RM 1.6 (G+ Fx 100)
(H) 6,175 RM 2.7 (H+ Fx 100)
o (E+ ) 78.2  kWh/ RM
o (D= ) 54.6 kL/ RM
o (E+ P) 0.141 kWh/ton-products
o (O+ P) 0.098 kL/ton-products
1) 360 24 8,640 /
/
/
2)
0.49RM/m3S
0.209RM/kWh
3)

38,728 kJ/L (9,250 kcal/L)
1.001 L/m3S = 1.056 L/m3N
2,350kcal/kih + 9,250kcal/L = 0.254 L/klh
2,350kcal /Kith 36.60%
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1. D
2. D
3. D |15
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(
4. D
5. D
6.
CO
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7.
15014001 1999
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KL, kWh,RM

@ 25
30-34 2 10, 000KWh/y
25-27 20%
2, 100RM/y
50, 000KWh/y
22-23 2
10, 000KWh/y
1) 1)
2-
3 5
2
460m3/h
300m3/h
2) 2)
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kL, kWh,RM

€))

()3

0.435MPa
0.5Mpa

®

*

35

D
2)

20m
40m
No.3

No.3

€y

@ 2

2.8%

32 3

@
460t/h
50mAq
50Hz
8,400h/y
87kW,
730,755kwh/y
(2)No.3

300t/h
21 ._3mAq
32.6Hz
6,000n/y
24 _1kw,
144 ,673kWh/y

©)
586,083kWh/y
0.21RM/KWh
123, 000RM/y
RM210,000. -
( 700
110KW

210,000/123,000
=1.71




kL ,kWh,RM
@ @ @
0.7MPa
0.65Mpa  0.05Mpa 0.7MPa
4.1% 785m3/h
75kW
) ) 6000h/y
0.56Mpa
0.4Mpa 450,000kWh/y
2
©)) 0.05MPa
©)
0.65MPa 50m
450,000*0.041
0.56MPa =18,450kwh/y
0.09Mpa
3,875RM/y
©)
kL, kWh,RM
No.1 No.3
1.1
No.3 1.27 4.5%
1.27
No.3 92% 1.2%
1.49
No.1
30% Co
1.2




No.1 No.3
93.9% No.3 100% No.1
89.8% No.2
74% 52%
No3
100% 92% No.1
30% 85.6%
5%
90.8%
No.1 100% No.3
30% No.1
No.3
23,740kJ/h
50mm
75mm | 5,020m3N/y
2,460RM/y
47 49
11,870kJ/h
23,740kJ/h
€D (DNo.3
No.1
No.3
3.1% § RM53,381/y
No3 92.9%
100% RM120,000/set
360
NO.1 No.2 | 106,900m3N/y
@
2.3




19,496kJ/h
168,445M3/y

4,120m3N/y
RM2,019.-
D) 20
26,120m3N/y
12,800RM/y
Imm
0.03MPa
25t/y
2135kJ/kg
1,306m3N/y
@
445,800m3S/y
80-90
130 445,800m3S/y | RM218,200/
5.2t/h 80
2.6t/h 130 218,000RM/y 67,400ton/y
90

195,500RM/y
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kL, kWh ,RM
20 4
70%
65%
5 470,550k Wh/y
70%-100% 550 4
98,820RM/y
65%
318, 000RM
S5kw 1 37KW 2
10% 30k 1 3.2
70%
34.3%
4
470, 550kWh/y
kL, kit , RM
24
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(2)10

+ 8
() ©
3 31 35
2 35 3
6.4
4
154m3/ 32 37 42 PE-
130 31.4 6.6 4003,4013,4023,4061,4043,
4073,4101,4111
AS 4001 AS 4051
PE4003
Nol Nol
) )
32.0 42.0 — __ 308kg/h
30.8 37.8 69.7 47.1
No 47
14kg/cm2
Fig.2-1 30 18
14kg/cm2 12 110kg/cm2  428kg/h
318kg/h L
2.5
1
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Lg1]

wa

Fig.2-1 Relationship between

1 3 -2 31 -34
1 24kWhx 0.21RM/kWh 5.04RM/h
3
1,762kg/h 0.04RM/kg

1,762kg/hx 2.5/100% 3x 0.04RM/kg 5.3RM/h

o .‘“.

consumption of booster
Source: “The new oil and fat technology”, Mr. E. Bornardini, Publishing house “Technologie”, Rome

akh

STEAM CONSUMPTION.Kg b

cooling water temperature and steam
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Factory name:

Company B

Date of measurement: 2005/8/15

Each * mark indicates a measured value

N
0. Item Unit A B ¢ D
1 | Measuring time 10:00 11:00 14:52 15:39
2 | Type Double cross flow
3 | Manufacturer Paharpur Marley Model: 473-203
4 | Rated capacity 23m3/min 33,130m3/d
5 | Rated temperature degC Inlet: 42 | Outlet: 32 | WB: 29
6 | Cooling tower size 615'L X 25'W X 18'H
7 | Inlet air temperature (Dry bulb) DegC 32 33 34 35
8 | Inlet air temperature (Wet bulb) DegC 26 27 27 27
9 | Humidity % RH 67 62 55 54
10 | Inlet water temperature degC 374 374
11 | Outlet water temperature degC 334 334
12 | Water flow-rate of main plant m3/h 1161
13 | Water temperature of main plant degC 384 (Calculated)
14 | Water flow-rate of chiller unit m3/h 460
15 | Water temperature of chiller unit degC 35.0
Measuring time 9:58 11:35 14:52 15:39
16 | Make-up water temperature degC 29.9 315
17 | Make-up water flow-rate(read) M3 244,788 244808 244851 244,862
18 | Make-up water flow-rate m3/h 13.10 13.84
Head: 43.5m, Discharge: 800m3/h, Input:
Pump Specifications(volume, head) 123.97kW Size: 250mm/300mm, Rotation:
19 1450rpm, Power. 125kW
No.1 No.2 No.3
20 | Pump motor: Rated power kw 110 110 110
21 | Pump motor rated current A 182 182 182
22 | Pump motor current A 150-152 | 147-158 | 143-154
23 | Delivery water pressure Mpa 05 0.5 0.5
24 | Opening ratio of pump outlet valve % 100% 100% 100%
25 | Fan specifications
26 | Fan impeller material FRP FRP FRP
27 | Fan motor: rated power kw 37 37 37
28 | Fan motor rated current A 66 66 66
29 | Fan motor current A 45.2-48 45-47 44-46
30 | Return water valve opening % 40 80 30
31 | Operation OP OoP Stop

14




Fan

Inlet_ _y

Water temperature

Flow-rate

Make-up o _ Air temperature (DB, WB)
Water temperatu Y-

Flow-rate Pumg )

Water temperature

Fan operation pattern:

Outlet water temp. No. of fan
31-35 deg-C 2
35 deg-C< 3
User Flow-rate

Main plant 1,161 | m3/h
Chiller 460 | m3/h
Total 1,621 | m3/h
Make-up 14 | m3/h
Make-up ratio 09 | %

Coolong tower
Fan

Water temperature

e ] o o e o e e 1 Chilling unit
I Chilled water
|
| Cond Evapo

: — =—=1Comp == ]
: 5 < Air temperature (DB, WB) :' - ensor ressgr rater
I B I

e ORUMR T

: ‘ : Expa
| I nsion
4 |
I I
I I



2-3-1

Factory name: Company B
Chiller No. 1, 2
Each * mark indicates a measured value

Date of measurement: 2005/8/15

No. | Item Unit Spec. A B C Note
o 8/16 8/17
Measuring time 16:00 10:08 10:30
No.1 Chiller (Dunham)
Type Turbo Operation hours 6000h/y
User Fraking
Rated capacity ton 258
Motor power kw 183
* 14 Inlet water temperature deg C 33.8 33.8 32.8 8" pipe
* |5 | Outlet water temperature | deg C 35.4 338 34.6
Temp. difference of water | deg C 16 0.0 18
*16 Water flow-rate m3/h 230.8
Water speed m/s 1.867
*17 Chilled water temperature | deg C 6.0 28 28 24
| seen::;”ractt':':d water deg C | 80 29 29 34
Temp. difference of water | deg C 20 1.0 1.0 1.0
*|9 Chilled water flow-rate m3/h
* 110 | Operation condition No load No load | On load
No.2 Chiller (Yoke)
Type Turbo
User Beading Operation hours 6000h/y
3 Rated capacity ton 130.3
Motor power kw 163.0
*14 Inlet water temperature deg C 33.8 316 8" pipe
* |5 | Outlet water temperature | deg C 345 332
Temp. difference of water | deg C 0.7 16
Water flow-rate m3/h 230 Estimated
* Chilled water temperature | deg C -2.0 3.9 0.6
o e g e 10 |
Temp. difference of water | deg C 3.0 22 2.6
*19 Chilled water flow-rate m3/h ND
* 110 | Operation condition On load On load

16




2-3-2

« )
Main plant
4 \
|
.
|
|
|
Chiller I
R ———q
o 8 12" :
Chiller N : :
| |
| |
1 1 1 oN |
| |
Pump <> <> C) I
| |
| |
:3" :16"
4 4 A I
<« | T
[FL_] Make-up water
Unit Flow-rate Measuring device
Main plant m3/h 1,161 Orifice
Make-up m3/h 13.6 Integrated flowmeter
Minimum flow m3/h 20.1 UST flowmeter

Measurement date:

Aug. 15, 2005

Make-up water: 225 to 313m3/d in July

Water balance

User flow-rate

Main plant 1,161 | m3/h
Chiller 460 | m3/h
Total 1,621 | m3/h
Make-up 14 | m3/h
Make-up ratio 09 | %
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2-3-3

No.3 No.3
50m 21m
586MWh/y
Water Frequency Operation | Required | Consumed
Pressure Power
flow-rate | of power hour Power power
t/h Hz mA(Q h/y kw kw kWh/y
Present 460 50.0 50.0 8,400 62.6 87.0 | 730,755
Improved by 300 326 213| 6,000 17.4 241 | 144673
inverter
Difference 586,083
Note: assumed as. - Pump efficiency = 80%
- Motor efficiency = 90%
Cooling tower water improvement plan
No.3 pump for chiller: Inverter installation Main plant
t I ¢
|
|
|
|
|
. |
Chiller _———
|
< |
|
Chiller |
|
|
|
|
T ]
|
|
3 |16
|
I |
3!!

Make-up water
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Factory name: Company B
Equipment: Air compressor

Each * mark indicates a measured value

Date of measurement: 2005/8/16

No. | Item Pipe line
White Black/white

1 Measuring time 11:00 11:00

2 Specifications 785 m3/h 210 m3/h

3 Motor power 75 kW 25 kw

Packer, Main .
4 User plant Instrumentation
) Packer,: 0.4 MPa | Instrumentation;

5 Required pressure of user | Mpa Main plant: ND 0.35 Mpa

6 Rated capacity m3/min 13.1 3.5
N Air temperature at suction deg C 33 33

7 of compressor
. Air pressure at dischage of Mpa 0.7 0.56

8 compressor
*19 Air pressure at receiver Mpa 0.7 --
* Air pressure at discharge of Mpa

10 | dryer 0.65 --

User side

N Air pressure at receiver in Mpa 0.56

11 | warehouse
* | 12 | Air pressure at Packer No.1 | Mpa 0.4
* | 13 | Air pressure at Packer No.2 | Mpa Stop
* | 14 | Air pressure at Main plant | Mpa ND
. 5 Oountlituzl.r ﬂessure Mpa (0.8) (0.7)
Power saving ratio by discharge pressure lowering of air compressor
Item Unit Present | Case-1 | Case-2 | Case-3 | Case-4
Air pressure of suction kg/m2 abs 10,000 | 10,000 | 10,000 | 10,000 10,000
Air pressure of delivery kg/m2 abs 80,000 | 75,000 | 70,000 | 65,000 | 60,000
Air volume m3/min 131 131 131 13.1 131
Adiabatic coefficient of air 14 14 14 14 14
Theoretical required power | kW 60.7 58.2 55.6 529 50.0
Power saving ratio % -— 41 8.4 12.9 17.6
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Warehouse (Packer)

I I
White pipeline 0.7 Mpa 0.65 Mpa I 0.56 Mpa 0.4 Mpa I
[Pressure] [Pressure] | [Pressure] [Pressure] |
Inlet air ! !
e . 1 I I
I " Air | I | JAir | Reducer I
| Air receiveg|Dryer] L _Jreceiver Packer |
I — - S PVEN e = - - - I
I Motor] __|Compressor I i_ I I- D No.l I
1 1 I 1 I 1
| | 1 1 ‘Reducer 0.4 Mpa (set) |
. N L _|Packer '
I Air compressor room I | I D No.2 I
I S B I
|
!_ ______ Main
lant
Black and white pipeline
- T T "="=" =" === i
I , I
- Inlet air -
I I
| A'I | User-3
! ir ! ser-
I P ———
. |Motorp_|Compressor . [ |
I | | Waste water treatment (?)
I
I

Tank yard  Tank yard
| e G (?)
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No.3

240
1.49 4.5%
1.27 92% 1.2%
30%
Fuel 4Heat
lconsumption |generation
D Exhaust gas
Temperature,
Oxygen %
Surface
. Q| |0 +—
[temperature Thermal oil
heater
Sampling nozzle
Air
-

Return heat media

volume, temperaqture
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Oil heater efficiencies according to the heat |oss method

Factory & equipment: Company B Thermal oil heater (TOH) No.3

Each * mark indicates a measured value

Date of measurement: 2005/8/12

No | Item Unit DATA
1 Measuring time min 30
2 Rated capacity kcal/h 6,000,000 | Specification
* | 3 | TOH load factor % 30.50
* | 4 | Feed medium temperature deg C 233.00
* | 5 | Heat medium pressure M Pa 0.72
* | 6 | Output medium temperature deg C 280.00
* | 7 | Fuel gastemperature deg C 31.6
* | 8 | Fuel gaspressurein gage kPa 300.0
9 | Fuel gas pressure in absolute kPa 400.0
* | 10 | Amount of fuel gas m3 37 (reading of flow meter)
11 | Amount of fuel gas m3/h 74.0
12 | Amount of fuel gas m3N/h 265.3
13 | Lower calorific value of fuel gas kJ/m3S 38.75
14 | Lower calorific value of fuel gas kJ/m3N 40.88 | 38.75%(273+15)/273
* | 15 | Exhaust gas temperature (outlet of TOH) | deg C 2775
* | 16 | Exhaust gastemperature deg C 179.0 (outlet of preheater)
* | 17 | Oxygen concentration of exhaust gas % 6.90
18 | Excessair ratio 1.49
* | 19 | Outside air temperature deg C 314
* | 20 | combustion air temperature (at burner) deg C 1325
21 | Exhaust gasloss kJm3N 3385 (27)*(28)*((32)-(19))
22 | Exhaust gas loss without air preheater kJ/m3N 5311
23 | Theoretical air volume mM3N/m3N 9.84 1.09*(14)/1000-0.25
24 | Actual air volume mM3N/m3N 14.65
25 | Specific heat of combustion air kJ/m3N-C 1.30
26 | Theoretical dry exhaust gas volume m3N/m3N 10.80 1.14*(14)/1000+0.25
27 | Actual dry exhaust gas volume M3N/m3N 15.6
28 | Specific heat of exhaust gas kJ/m3N-C 1.382
29 | Air preheater balance
30 | Recovered heat from air side kJ/m3N 1925.7
31 | Recovered heat from exhaust gas side kJ/m3N 2125.6
32 Exhaust_ gas temperature (outlet of degC 1883 Calculated
economizer)
33 | Blow loss 0
34 | Radiation loss 173
* | 35 | Surface temperature (41 to 50 deg-C) degC 45.0
* | 36 | Surface area(3.66m dia*6.92mH) m2 89
37 | Radiation loss from surface kJ/m3N 90
38 | Convection loss from surface of wall kJ/m3N 72
39 | Convection loss from surface of roof kJ/m3N 11
40 | Disspartion loss from surface kJ/m3N 173
41 | Qil heater efficiency % 90.8
42 | Oil heater efficiency without air preheater | % 85.8
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1.1
1.2-1.3

93.6%

3.0%

Pre-heated air

Air y

| Exhaust gas

Steam Temperature,
generation °k Oxygen %
o
V~\A
\Sampling nozzle
Surface

Fuel

[consumption

|tem perature |

Air

Feed water

Blow-out water

volume, temperature
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Boiler efficiencies according to the heat loss method

Factory: Company B Boiler No.1 Date of measurement: 2005/8/12
Each * mark indicates a measured value
No. |ltem Unit DATA Note
1 |Measuring time min 30
2  |Rated capacity t/h 11.3  |Specification
* 13 Drum steam pressure M Pa 1.52
4 Enthalpy of steam kJkg 2792 |Steamtable
* 15  |Fuel gastemperature deg C 34.5
6 |Fuel gaspressurein gage kPa 300.0
7  |Fuel gas pressure in absolute kPa 400.0
* 18 |Amount of fuel gas (reading of flow meter) m3 80
9 |Amount of fuel gas m3/h 160.0
10 |Amount of fuel gas m3N/h 568.2
11 |Lower calorific value of fuel gas kJm3S 38.75
12 |Lower caorific value of fuel gas kJm3N 40.88 [38.75*(273+15)/273
* 113 |Exhaust gas temperature (outlet of bailer) deg C 237.1
14 |Exhaust gastemperature (outlet of preheater) |deg C 1715
* 115 |Oxygen concentration of exhaust gas % 2.10
16 |Excessair ratio 1.1
* 117 |Outside air temperature (intake temperature) deg C 34.1
* 118 |Combustion air temperature (at burner) deg C 110.0
19 |Exhaust gasloss kJm3N 2377
20 |Exhaust gaslosswithout air preheater kJ/m3N 3517
21 |Theoretical air volume mM3N/m3N 10.39
22 |Actual air volume mM3N/m3N 11.55
23 |Specific heat of combustion air kJm3N-C 1.30
24 |Theoretica dry exhaust gas volume mM3N/m3N 11.38
25 |Actua dry exhaust gas volume mM3N/m3N 125
26 |Specific heat of exhaust gas kJ/m3N-C 1.382
27 |Air preheater balance
28 |Air side KJm3N 1139.3
29 |Exhaust gasside KJm3N
30 |Exhaust gastemperature deg C 171.3 |(outlet of preheater)
31 |Radiation loss
* |32 |Surface temperature (55 to 70 deg-C) degC 62.5
* (33 |Surfacearea(2.4m dia*5.4mL) m?2 50
34 |Radiation loss from surface kJ/m3N 54
35 |Convection loss from surface kJm3N 41
36 |Dissipation loss from surface kJ/m3N 95
* (37 |Un-insulated manhole: 3 deg C 166  |480mm dia
38 |Radiation loss from manholes kJm3N 4
* |39 |Un-insulated Inspection hole: 1 deg C 260 |[700mmdia
40 |Radiation loss from inspection hole kJm3N 8
41 |Boiler efficiency % 93.6
42 |Boiler efficiency without air preheater % 90.6
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3

Un-i1nsulated manhole of Boiler No.3

Section: Boiler 3

View Point: Side

Thermal Imaae

>281.0°C
Object parameter Value

Emissivity
0.56
Object distance 10m

Label Value

57 7oc SPO1 52.9° C

SP02 >281.0° C
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No.

227 90
89.8%
1.27
92.9% 3.1%

6000 x (2792 - 83.6 x 4.186) / 0.898 / 40.88 = 399.1 m3N/h
399.1 x 8640 = 3,448.2 m3N/y

3,448.2 x 0.031 = 106,900 m3N/y
106,900 x 0.49 = 52,381 RM/y
120,000RM/set
120,000 / 52381 = 2.3 year

Pre-heated air

| Exhaust gas
Steam Temperature,
generation °k Oxygen %
cL$\\\:
\Sampling nozzle
Air y Surface
| [temperature]|
Air
Fuel
[consumption

Feed water  Blow-out water
VOlume, temperature




Boiler efficiencies according to the heat loss method
Factory & equipment: Company B Boiler No.3
Each * mark indicates a measured value

Date of measurement: 2005/8/12

No. [Item Unit Data Remarks
1 |Measuring time min 60
2 |Rated capacity t/h 6.0 |Specification
* | 3 |Feed water temperature deg C 83.6
* | 4 |Drum steam pressure M Pa 1.50
5 |Enthapy of steam kJkg 2792 |Steam table
* | 6 |Fuel gastemperature deg C 30.6
7 |Fuel gas pressurein gage kPa 300.0
8 |Fuel gas pressure in absolute kPa 400.0
* | 9 JAmount of fuel gas m3 61 Reading of flow meter
10 |[Amount of fuel gas m3/h 61.0
11 |[Amount of fuel gas m3N/h 219.4
12 |Lower calorific value of fuel gas kJm3S 38.75
13 |Lower calorific value of fuel gas kJm3N 40.88 |38.75*(273+15)/273
* | 14 |Exhaust gas temperature (outlet of boiler) deg C 227.1
* | 15 |Oxygen concentration of exhaust gas % 450
16 |Excessair ratio 127
* | 17 |Outside air temperature (intake temperature) |deg C 30.4
18 |Exhaust gasloss without air preheater kJm3N 3856
19 [Theoretica air volume m3N/m3N 10.39
20 |Actua air volume m3N/m3N 13.20
21 |Specific heat of combustion air kJm3N-C 1.30
22 |Theoretical dry exhaust gas volume m3N/m3N 11.38
23 |Actual dry exhaust gas volume m3N/m3N 14.2
24 |Specific heat of exhaust gas kJm3N-C 1.382
25 |Blow loss 0
26 |Radiation loss
* | 27 |Surface temperature (45 to 70 deg-C) deg C 575
* 28 |Surface area (2.6m dia*5.2mL) m2 53
29 |Radiation loss from surface kJm3N 137
30 |Convection loss from surface kJm3N 106
31 |Dissipation loss from surface kJm3N 243
* | 32 |Un-insulated manhole: 3 deg C 181  |480mm dia
33 |Radiation loss from manholes kJm3N 14
* | 34 |Un-insulated Inspection hole: 1 degC 250 [700mm dia
35 |Radiation loss from inspection hole kJm3N 19
36 |Boiler efficiency without air preheater % 89.3
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Boiler efficiencies according to the heat |oss method with air preheater
Factory & equipment: Company B Boiler No.3
Each * mark indicates a measured value

No. [Item Unit Data Remarks
1 |Rated capaciry t/h 6.0 Specification
) Feed water temperature deg C 83.6
* |3 |Drum steam pressure M Pa 1.50
4 |Enthalpy of steam kJkg 2792 |Steam table
* |5 |Fuel gastemperature deg C 30.6
6 |Fuel gas pressurein gage kPa 300.0
7  |Fuel gas pressurein absolute kPa 400.0
* 18 |JAmount of fuel gas m3 61 Reading of flow meter
9 |Amount of fuel gas m3N/h 219.4
10 |Lower calorific value of fuel gas kJm3S 38.75
11 |Lower calorific value of fuel gas kJm3N 40.88 |38.75*%(273+15)/273
* 112 |Exhaust gas temperature (outlet of boiler) deg C 227.1
13 |Exhaust gas temperature (outlet of preheater) deg C 157.4
* 114 |Oxygen concentration of exhaust gas % 4.50
15 |Excessair ratio 1.27
* 116 |Outside air temperature (intake temperature) deg C 30.4
* 117 |Combustion air temperature (at burner) deg C 110
18 |Exhaust gaslosswithout air preheater kJm3N 3856
19 |Exhaust gaslosswith air preheater kJ/m3N 2491
20 |Theoretical air volume mM3N/m3N 10.39
21 |Actua air volume m3N/m3N 13.20
22 |Specific heat of combustion air kJm3N-C 1.30
23 |Theoretical dry exhaust gas volume mM3N/m3N 11.38
24 |Actua dry exhaust gas volume m3N/m3N 14.2
25 |Specific heat of exhaust gas kJm3N-C 1.382
26 |Air preheater balance
27 |Air side KJm3N 1365.7
28 |Exhaust gasside KJm3N
29 |Exhaust gastemperature deg C 157.4 |Outlet of preheater
30 |Blow loss 0
31 |Radiation loss
32 |Dissipation loss from surface of body kJ/m3N 243
33 |Radiation loss from 3 manholes kJm3N 14
34 |Radiation loss from an inspection hole kJm3N 19
35 |Boiler efficiency without air preheater % 89.3
36 |Boiler efficiency with air preheater % 0929
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No Area and P.' pe Surface inshjlrz:lted instJI:\ted Radiation re(r:](()e\getrg)l/) © Remarks
Equipment name size temp. length area heat loss insulation
Inch deg-C m m2 kd/h kJ/h

A | Raw oil tank (2-tank)
1 Pipe 3 52 1.0 0.28 109 43
2 Pipe 3 42 -- Insulated part
3 Steam pipe 2 132 1.0 0.19 563 518
4 Steam pipe 1 132 3.0 0.32 949 874
5 Pipe 4 65 10.0 3.59 2,508 1,659
6 Tank manhole 740mm 48 0.2 0.78 234 50
7 Tank wall 38 -- Insulated part
8 | Condensate tank 340mm 98 1.0 1.25 2,077 1,781
9 Condensate tank 400mm 87 0.5 0.88 1,153 945
10 | Steam pipe 1 125 2.0 0.21 570 519
B | Tank yard (10-tank)
1 Pipe 4 87 3.0 1.08 1,412 1,157
2 | Tank manhole 780mm 52 0.2 0.97 376 147 Tank No. 9061
3 Pipe 4 50 10.0 3.59 1,236 387
4 Double pipe 4 96 20.0 7.18 11,458 9,760
5 Steam pipe (tracing tube) 1/2 100 Boss ends are connected to steam headers.
6 Steam header 2 120 1.0 0.19 468 423 Steam leakage. Steam trap capacity is too small.
7 Steam header 2 105 3.0 0.57 1,085 950 Steam leakage.
8 Steam header 2 100 1.0 0.19 329 284 Trace pipe end opens.

Total 24,526 19,495
C | Others
1 Steam trace pipe No steam trap
2 Insulation material Formed glass wool, 45mm thick
3 Numbers of tank 40 tanks in the tank yard







Un-insulated piping and valves in tank yard
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Section: Storage Tank
View Point: Front
Date: 16 Aug. 05

Object parameter Value
Emissivity 0.44
Object distance 20 m

Label
SPO1
SP02
SPO03
SP04
SP05

Value

48.8° C
161.4° C
68.0° C
64.2° C
66.4° C
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Factory name: Company B

Date of measurement: August 16, 2005
Inspection device: Steam trap checker TM5 (TLV, Japan)

No. | Area Equipment name Type Inspection results
1 | Raw oil tank yard | MS 9003 (1000 ton tank) Disk Low temp.: 84 degC
2 | Raw oil tank yard | MS 9003 (1000 ton tank) Disk Blocked

3 | Raw oil tank yard | MS 9002 (2000 ton tank) Disk Low temp.: 77 degC
4 | Raw oil tank yard | MS 9002 (2000 ton tank) Disk Low temp.: 71 degC
5 | Raw oil tank yard | Condensate recovery unit Bucket Good

6 | Tank yard MS 9061 (500 ton tank) Disk Low temp.: 71 degC
7 | Tank yard MS 9061 (500 ton tank) Disk Low temp.: 91 degC
8 | Tank yard MS 9062 (500 ton tank) Disk Low temp.: 46 degC
9 | Tank yard MS 9062 (500 ton tank) Disk Low temp.: 88 degC
10 | Tank yard MS9012B (500 ton tank) Disk Low temp.: 50 degC
11 | Tank yard MS9012B (500 ton tank) Disk Low temp.: 85 degC
12 | Tank yard MS9012B (500 ton tank) Disk Low temp.: 36 degC
13 | Tank yard MS9012A (500 ton tank) Disk Low temp.: 46 degC
14 | Tank yard MS9012A (500 ton tank) Disk Low temp.: 36 degC
15 | Tank yard MS9012A (500 ton tank) Disk Low temp.: 30 degC
16 | Tank yard MS9026A (25 ton tank) Disk Low temp.: 87 degC
17 | Tank yard MS9026A (25 ton tank) Disk Low temp.: 42 degC
19 Inspection results

20 Good 1

21 Blocked 1

22 Low temperature 15

23 Total 17
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60% 5
4 100% 100kw
Power Current Load factor (Max-Min)/ Remarks
No. | Motor No. Motor Name Rated | Rated | Ave. | Max | Min | Ave. | Max Min | Rated current
kw A A A A % % % %

1 | PP6401A | Cooling tower water pump 110 182 | 150.3 | 153.0 | 147.0 82.6 84.1 | 80.8 3.3

2 | PP6401B | Cooling tower water pump 110 182 | 154.7 | 161.0 | 149.0 85.0 88.5 | 81.9 6.6

3 | PP6401C | Cooling tower water pump 110 182 | 151.6 | 154.0 | 148.0 83.3 84.6 | 81.3 3.3

4 | PP4011S | Light cut bottom pump 93 158 | 147.9 | 151.0 | 145.9| 93.6| 95.6|92.3 3.2

5 | MX6501A | Air compressor No. 1 86 155 | 153.0 | 156.0 | 148.0 | 98.7 | 100.6 | 95.5 5.2

6 | MX6501B | Air compressor No. 2 86 155 | 135.2 | 155.0 | 90.4 87.2 | 100.0 | 58.3 41.7

7 | PP2607A | Hot raw material feed pump 76 124 | 129.6 | 133.0 | 122.0 | 104.5| 107.3 | 98.4 8.9

8 | PP6101B | Hot ail circular pump 75 127 | 89.9| 919| 875| 70.8| 724|689 3.5

9 | PP6101C | Hot ail circular pump 75 127 | 94.0| 97.3] 92.1| 740| 76.6|725 4.1

10 | PP2204 | Reaction pump 70 118 | 96.8| 98.9| 94.0| 82.0| 83.8] 79.7 4.2

11 | PP4021A | Middle cut bottom pump 55 107 | 549 | 581 | 51.3| 51.3| 543|479 6.4

12 | PP1021S | Dehydrator circulation pump 45 77| 70.8| 71.3| 70.1 92.0 92.6 | 91.0 1.6

13 | PP4061S | New still cut bottom pump 45 74| 534 | 55.1| 505| 722 | 745]68.2 6.2

14 | PP1001A | Hydrolyzer feed pump 38 66| 394 | 42.1| 334 | 59.8| 63.8]|50.6 13.2 | Inverter control
15 | PP1002S | Hydrolyzer water pump 37 66 | 40.8| 43.1| 382| 61.8| 65.3]|57.9 7.4 | Inverter control
16 | PP4001A | Precut bottom pump 37 64| 354 | 36.0| 349 55.3 56.3 | 54.5 1.7

17 | PP4001S | Precut bottom pump 37 65| 344| 358| 33.7 52.9 55.1 | 51.8 3.2

18 | PP4111A | New plant pump 37 62| 505| 55.2| 476| 814 | 89.0|76.8 12.3

19 | PP6601S | Chilled water pump 37 61| 475| 49.0| 443| 775| 799|723 7.7

20 | MK6404B | Cooling tower fan No. 2 37 66 | 414 | 471 | 40.1 62.7 71.4 | 60.8 10.6

21 | MK6404A | Cooling tower fan No. 1 30 60| 42.8| 49.2| 42.9 71.3 82.0| 715 10.5

22 | PP6602A | Chilled water pump 30 50| 442 | 449 | 438| 884 | 89.8|87.6 2.2

23 | PP6602S | Chilled water pump 30 50| 441 | 442 | 439| 88.2| 88.4 878 0.6

24 | PP3005A | Ejector hot well pump 30 53| 30.1| 31.2| 29.3| 56.8| 58.9]|553 3.6
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