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Plan of measures and actions

Electricity savings achieved by the
measures recommended

595,26MWh
25,66%

2319,5MWh
100%

01 Actual consumption of electricity a year - section Sintered

02  Power savings obtained
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Plan of measures and actions

1453MWh
72,52%

O 1
02

Gas savings achieved by the
measures recommended

2003,5MWh
100%

Real consumption of methane a year - Take Sintered

Gas savings obtained




! Plan of measures and actions

Savings of electricity and natural gas obtained in
applying the measures recommended

169,07t.e.p.
46,71%

361,89t.e.p.
100%

02 Energy savingsint.e.p.

01 Actual energy consumption in t.e.p. one year - section Sintere

| 4



! Plan of measures and actions

Cash savings achieved by the Measures on

recommended.

87772 euro
40,67%

215801euro
100%

O 1 The total cost of energy a year - section Sintered

02 Total savings obtained money

Reducing CO2 emissions level of 903 tons .
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Plan of measures and actions

-Improving the operation of furnaces ;

-Optimal adjustment of burners gas installations AICHELIN ;
-Optimization of loading tapes;

-Heat recovery from flow gas - oven / AICHELIN;

-Heat recovery from cooling water;

-Reducing pumping water for cooling tower;
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Plan of measures and actions

Using modern equipment: microwave,
-Elimination of endothermic gas reheating;
-Reduce heat loss by combining blocks and walls;
-Removing resintering by using TPC (Total Proces Control);
-Removing samples sintering;

-Removing AICHELIN installations - electrical consumption;
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Plan of measures and actions

Using modern equipment:

-Reduce maintenance costs;

—Installation of additional skylights - natural lighting;

-Dimming the Hall voltage interior lighting sintering;

-Organizing production - limiting number starts furnace;
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Plan of measures and actions

General recommendations :
-Re-marks on the belt support plates;
-Compressed air network loss reduction;
-Optimal configuration mode transformer load;
-System rebates for implementing energy efficiency measures;

-Variable speed drive pumping systems for cooling towers;
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Optimal adjustment of burners gas installations AICHELIN

Gas savings:
Economics / year
Measure
[MWh] [t.e.p.] [lei] [euro]
Optimal adjustment 200,68 16,28 19 762 4 596

AICHELIN burners
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Elimination of endothermic gas reheating

Electricity savings :

Economics / year

reheating

Measure
[MWh] [t.e.p.] [lei] [euro]
Elimination of
endothermic gas 83,51 717 | 26306 6117




membru SCR GRUP

Reducing heat loss through the joints and wall blocks

Electricity savings:

Economics / year

Measure
[MWh] | [t.e.p.] [lei] [euro]

Reducing heat loss

79,53 6,83 25 052 5 826
through walls and muffle

$FLIR
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Economiile de energie electrica:

Economics / year

Measure
[MWh] [t.e.p.] [lei] [euro]
Remove several sintering 183 15,72 57 645 13 405
Economies of methane:
Economics / year
[MWh] [t.e.p.] [lei] [euro]
Remove several sintering 348,4 28,27 34 310 7 980
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Electricity savings :

Economics / year

Measure
[MWh] [t.e.p.] [lei] [euro]
Removing samples 91,5 7,86 28 822 6 703
Metan savings:
Measure Economics / year
[MWh] [t.e.p.] [lei] [euro]
Removing samples 174,2 14,14 17 155 3 989
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Specific consumptions

N Existing Modernized
ame Value . u. Value m. u.
Production capacity 43.45 kg/h 200 kg/h
Installed power 2 x 124 = 248 kW 185™ kW
Actual measured real aver.power 2x66.27=132.5 kW - kW
Actual consummed average power on 0% 78 = 156 W ) W
long term
Electric energy specific
\ergy sp 1.77| kWh/kg | 0.70 | kWhikg
consumption
Nominal power consumtion (compared 53 63 % 60 .. 70 %
to the installed power)
Methane consumption 23 Nm3/h 25...30 Nm3/h
247.25™ kWh 268...322"™ kWh
Specific consumption of
2.816 | kWh/kg 0.575 kWh/kg
methane
Cooling water consumption 2.7 m3/h 15..2 m3/h
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1. The objectives of the energy audit :

-Estimating technical and evaluated energy equipment;

-Setting absolute and specific quantities of energy
analyzed processes;

-Evaluation of the possibility of upgrading the facilities, reducing
operation and maintenance costs;

-Improving the efficiency of electricity and natural gas;

-Optimization of heat treatment processes.
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2. Normative elements

»  Guide development and energy balance analysis, published in the
Official Gazette, Part | no. 792 bis of 11 November 2003, the
guide includes requirements, recommendations, fundamental
principles and general methodological guidance on the
preparation of energy balances the energy consumers and energy
efficiency assessment mode.

Normative IN 902/86 (reissued in 1995) for the preparation and
analysis of energy balance is in force in accordance with
regulations and technical requirements catalog available in the
energy sector since 2002, recommended by the National Energy
Regulator AGENCY, ANRE

Certification by law to A.N.R.E.
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3. Assessment Procedures:

» Technical documentation obtained from the beneficiary;
Measurements on handsets - ovens, ENDO generator, engines it;
Surveying facilities / receivers;

Calculation sheets receivers;

Specific consumptions.
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4. Real balance - Sintering

The report of the audit:
Sintering furnace conveyor tunnel and controlled atmosphere CTS 450
Gas production plant protection type ENDO AICHELIN

Old Sintering furnace - CTS 450

The input fume removal of zinc stearate + preheating
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Sintering zone.
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Cooling zone.
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Preliminary zone




CEESSEEE 4. Sintering real balance

{ )
1 2 3 4 5
1 2 3 4 5

The design principle of sintering furnace CTS 450

1 — Hood input area; 2 - Area presinterizare; 3 - Area of sintering; 4 - Cooling zone; 5 - hood exit area

The arrows indicate the direction of travel of the conveyor belt and related parts

Notes:
Sintering process is carried out continuously for 24 hours on 24, 7 days a week, so it can be

considered that the energy flows involved in energy balance, are relatively constant, and the
thermal and electricity, are relatively constant;



membru SCR GRUP

During the sintering process the parts are heated and
maintained at elevated temperatures in the oven (usually
at 1120 °C), in accordance with technological
requirements, after which they are cooled, astflel that
ultimately arrive at ambient temperature, which has been
placed in the oven.

Operating under stationary electric power consumption is
mostly used for keeping the oven to the desired
stationary thermal regime and the rest for training
conveyor.

Part of the electricity used for heating, is basically used
to offset losses by convection and radiation, respectively
the furnace cooling water.
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120

N
o
o

(]
o

WWMA%

o
o

N
o

N
o

The average power absorbed [kW]
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4:48:00 AM 9:36:00 AM 2:24:00 PM 7:12:00 PM 12:00:00 AM  4:48:00 AM 9:36:00 AM 2:24:00 PM

Time

Load curve sintering furnace CTS 450 Average power consumption

Average electrical power consumption during monitored: Pel = 66.27 kW
Electrical power absorbed by the conveyor drive system: Ptr=1.26 kW
Electric power used for heating: Pi = 65.01 kW
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4. Real balance - Sintering

Dimensions and areas calculated in each zone of the furnace

Name Presintering Sintering Cooling
Value w.in. Value u.m. Value u.m.

Lenght (L) 1.70 m 4.35 m 5.60 m
Width (1) 1.20 m 1.72 u 1.00 ni
Hight (H) 1.00 ni 1.34 ni 055 ni
Surface SI 1"0 m’ 5.83 m’ 3.08 m’
Surface S2 2.04 m’ 7.48 m’ 5.60 m’
Surface S3 1.20 m’ 23 m’ 0.55 m’

Side (Lateral) surfaces oven Thermography

Presintering
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Sintering Zone-external temperature

SFLIREQ1 7°C
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The temperature values on external Cooling Zone
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4. Real balance of sintering

Convective heat loss values

Name Presintering | Sintering Cooling
Value u.m. Value u.iii. Value win.
Surface S1, left 0.82 kw 3.08 k\V 0.10 kW
Suface S1, raight 0.-9 kW 3.03 k\V 0.10 k\V
. Surface S2. up 0.47 kW 1.86 kW 0.18 k\V
The mean temperature of the side surface [ ——— T T v T x| vl o | cv
for each zone of the furnace Surface S3 in 059 | kw | 120 | xw | o002 | ww
Surface S3 out. 0.(50 kW 1.33 kW 0.02 k\V
Name Presintering Sintering Cooling Total 3.59 kir 11.96 ktr 0.59 kW
Temp. wm. Temp. wm. Temp. | um. Total convecticve losses: 16.14 kW
Surface S1 left & | o B I Values of radiant thermal losses.
358 < %64 ¥ %02 ¥ Name Presintering | Sintering Cooling
Surface S1, right 83 c % c 29 c Value w.in. Value w.in. Value ii.in.
356 K 363 K 302 K Surface S1, left 1,23 k\V 4.53 kW - kW
Surface S2 up 54 °C 56 °C 29 °C Suface S1, raight 121 kw [ 448 kiv - kw
32" K 329 K 302 K Surface S2. up 1.03 kW 3.88 kW - Kw
Surface S2, down 45 °C 49 °C 29 °C Surface S2 down 0.92 kw 3.56 1 \% - kW
31S K 392 K 302 K Surface S3 in 0.SS kw 1.81 kW - kW
Surface S3 in. 86 °C 92 °C 29 °C Surface S3 out. 0.90 kv 191 kv - kw
359 K 365 K 302 K Total 6.1 Hir 20.16 kIf - kIf
Surface S3, out. ss °c o °c 29 °c General Total :26.34 [KW]
361 K 3"0 K 302 K

Radiant heat loss by muffle: 1.03 kW

Total radiant losses : 27.37 kW



SwE=E=soM

membru SCR GRUP

4. Real balance - Sintering

Thermal power discharged by the cooling water

Mass flow rate of cooling water: 0.38 kg /s =1368 kg / h
The thermal power taken by the cooling water: 18.27 kW

Thermal power for Endo gas heating

The volumic parts of the Endo gas

Thermal power evacuated by Endo gas burning.

Name Symbole Volumic parte u.m.
(o0) I'CO 20 Nmc/h
Caloric powers of Endo gas components
H2 I'H2 40 Nmc/h
Name Symbol Value u.m.
N2 1*12 40 Nmc/h
CcO Hco 5% MJkg
.o H- Hu2 121 MJk
Significant flow rates for Endo gas. 5
N HN2 M]kg
Name Value u.m.
ENDO Hendo 7.14 MJkg
Volumic flow rates methane 3.35 Nmc/h
Volumic flow rates aer 7.40 Nmc/h
Volumic flow rates ENDO gas 10.75 Nmc/h
Masic flow rates Endo gas 7.75 kg/h The thermal power discharget bu Endogas combustion: 15.36 kW
0.0022 kg/h

ENDO gas heating thermal power: 3.09 kW
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4. Real balance - Sintering

Real energy balance components

Inputs Outputs
Name Value u.m. Denumire pierderi Valoare u.m.
Power for heating 65.01 kw Convectives[Qcv] 16.14 kW
98.1 % 24.3 %
Power for the driving system [KW] 1.26 kW RadiaNT ( Qr) kW
i9 %
Absorbed electric power (P) 66.27 kw Cooling water (Qgj) 18.27 kW
100 % 27.6 %
ENDO gas heating [ Qenbo] 3.09 kW
4.7 %
Power of driving system (Pr) 1.26 kW
1.9 %
Rest of the balance (Qrest) 14 kW
2.1 %
Total losses 6627 kw
100 %

In the operating duty in which heat balance was performed, it was found that the average absorbed electrical power was P = 66.27 kW.

After recording the monthly electricity consumptionswe have found that the average value of the absorbed power for a long-term operation of the furnace,
is P =78 kW, with approx. 15% higher than that put in evidece by the measurements.

The difference can be explained by the following:

During the long period of operation periods there are situations of stoping the furnece; At there restarting for heateng them ar recorded energy
consumptions higher than in the normal operation;

It is possible that some parts require higher energy consumption than those shown by measurements.
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4. Real balance - Sinter

Sankey diagram of thermal balance for sintering furnace CTS 450

L&l
=
P; 2 '
b,
6501 = ~—
KW &
98.1% 8 —
=y
Py & S \j\“
1.26
kW P - - - -
1.9% & QENDO Qar Qy Qev
1.26 300 1827 27 37 16.14
KW KW KW KW KW
1.9% 47% 27.6% 41.3% 24.3%

Sankey diagram of power balance for the sintering furnace CTE 450
The participating powers in the balace are shown booth in absolute value, as in percentages.
Pi - Electric power for heating;
Ptr — Electric power for driving the conveyor belt system;
Qendo — Thermal power for Endo gas heating;
Qar- Thermal power evacuated thrue the cooling water;
Qr - Thermal power lost thrugh radiant effect;
Qcv Thermal power lost thrugh convective effect ;
Qrest” Rest of the thermal balance

—— Qrest

1.4
kW
2.1%
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4. Real balance - Sintering
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Total methane flow rate 0.225 mc/min
13.5 mc/h

Total methane flow rate for a furnace 0.112 mc/min
6.75 mc/h
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4. Real balance - Sintering

The results of the analysis of the combustion gas chemical composition

The most reprezentative value indicated on the burning

bulletins
Name Measurmant! Measurment 2 Average
Value u.in. Value u.m. Value u-iil.
Air excess (Lambda - k) 1.71 - 1.74 - 1.72 -
Burning efficiency 50.5 52 51.2
Burning gases teperature 80" *C "4 m’c "90 *C
il . FLRO-INDEX SRL
KAEARKAARE AR AR

LR S S S LSS RS

1 YZER NGB
MEXILYZER NG MAXILYEER W

e g eErie 10 The low combustion efficiency (approximately. 51%) is due to the low
excess air (A =1.72) and possibly to a poor control of the
; : Ora: 12: 2781 ey .
s g AW Dats 5 71 11 three-burner fitting the cracking plants.
COMBUS T 1BTL g e . . .
Baz metan The normal values of excess air are positioned in the range (1.15 -
= & 8.9 % . . . .
2 "7 épm o3 o ppm  1.25), and the normal values of the industrial burners operating with
Lo @ opp t 5 774 °C . .
Lgeme 20700 (037 gle s methane, usually fall in the interval 90 — 98%
i deE 3 Eéerd‘ 48 g 1
\IAI:' o - 2 /e me
NO S ppm s02 @ ppm
S02 0 ppm NOx 8 ppm
NOx 3 ppm Lambda 1. T4
%umbdu le?é { aer l? 9 “[
aer 1 °C = o
dif t ?89 m UU dlf t be 1 L
B e ey Tiraj === iy
TlPuJ ———==mhar Rand 52 A 1
RGﬁd T 50 5 X \qﬂ am 2L . 2\
Pct.c 47.4 °C PEts  ®E.2 TR
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4. Real balance - Sintering
Real energy balance components

Inputs Outputs
Name Value u.m. Name Value u.m.
PThe resulting power of burningi 36.73 kW The lost power an the smoke horn 8.16 kW
100 % 22.2 %
The power taken byENDO gas 6.72 kW
18.3 %
The lost power tbrue Endogas cooling 6.72 kW
i8.3 %
The lost radiant thermal power 6.06 kW
16.5 %
The lost convective thermal power 490 kW
i3.3 %
Rest of the balance 4.17 kw
ii-3 %
Total lost thermal power 32.56 kW
SS.6 %

Signifuicant floew ratews for the craking plant.

Methhane flow rate for Endo gas preparing 6.7 Nm3/h
Air flow rate for the Endo gas preparing 14.8 Nm3/h
ENDO flow fate 21.5 Nni3 i
Endo gas flow rate for a furnace 10.75 Nm3 |i
CH4 flow rate for burning 6.8 Nm3/h
Total methane flow rate 0.225 m3/ h
13.5 m3/ min
Total methane flow rate for a furnace 0.112 m3 min
6.'5 m3/ h
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Sankey diagram of thermal balance for AICHELIN cracking plant

§ —_— Qrest

a |
Qud s 417
3673 = e ~ KW
KW p=2 11.3%
100% S

L7

3

2RS

Qlc Qlr Qr Qendo Qg

49 6.0 6.72 6.72 8.16

kW kW kW kW kW
13.3% 16.5% 18.3% 18.3% 22.2%

Sankey diagram of thermal balance for AICHELIN cracking plant
Qard — Thermal power resulted by burning;
Qlc - Thermal power lost by convection through the lateral surface;
Qlr-  Thermal power lost by radition throgh the lateral surface;
Q,-  Thermal power lost through ENDO gas cooling;
Qendo" Thermal power taken by ENDO gas heating;
Q g— Thermal power lost on the smoke horn;
Qrest — Rest of the thermal balance;
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The improvements in the operating condition of the existing furnaces and cracking plant for producing
Endo gas, could bring the following beneficial effects:

-Optimization of the funace loading rate(there were noticet braks in loading with parts the conveor belt
may result in a reduction of electric energy specific consumtion with approx. 5%.

-The adjusting of cracking plant burners will reduce the combustion gas combustion gas consumption by
approx. (5 ... 10)%, which means a reduction of about (2..5)% of the total consumption of methane (CH4)

-At least a partial recovery of the thermal energy contained in the exhaust gases through the hoods of the
inlet and outlet zones of the furnace. The recovery potential is maximum (10 ... 15) kW and can resultin a
reduction of methan consumption.

-The production scheduling, in order the number the furnace stopping to reduce to a minimum the number
of funaces stoping. The estimated potential to reducethe energy consumption by this measure is of about.
(2 ... 3)%;

The integral recovery of the heat contained in the cooling water, true the heat pump, which increases the
thermal potential of the cooling water from (37 ... 40) ° C to (50 ... 55) ° C. It is estimated that a heat pump
could prepare by recovering the heat from the cooling water of a single furnace, the entire amount of hot
water consumed daily by the our company in approx 10:00 hours, with a consumption of approx. 5 kWh
electrical energy, which can fully replace the current methane consumption for hot water. It is estimated a
cost savings in producing the hot water approx. 20%

Reducing the energy losses of the control cabinet .



bl 5. Optimized balance - Sintering

The replacement of the existing furnace with one more modern could bring the
following benefits:

- Reduction of the specific energy consumption by using of a more efficient
technology.

-Reduction of the energy consumption by reducing the need of resintering
some of the parts.

-Reduction of methane consumption by including the cracking in the furnace
design.

-Reduction of radiant and convective heat losses through the surfaces of the
furnace.

-Reduction of the energy losses in the control cabinet.
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Scheme of a modern sintering furnace

Name Existing Upgraded-MAHLER
Value u.m. Value u.m.
Production capacity 43.45 kg/h 200 kg/h
Intalled power 2x124=248 kW 185 kW
Real average measured power 2x 66.27 =132.5 kW _ kW
Real average power consummed on long term 2x78=156 kW - kW
Conummed power in nominal duty /installed 53.44...63 % 60...70 %
power
Methane consumption 13.5 Nm3/h 25..30 Nm3/h
Methane consumption 145- kWh 268... 322- kWh
Cooling water consumption 2.7 Nmc/h 1.5...2 Nmc/h

**Whith out carbon restoration and without rapid cooling
***1 Nm3/h CH, = 10.45[kwH]
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New MAHLER sintering furnace DLMGE 450/100 / 800-4500G
*  MAHLER sintering furnace DLMGE 450/100 / 800-4500G -operating Manual. 01-00-03 7/00

*  Continuous conveyor belt type furnace with electric heating DLMGE 450/100 / 800-4500G
For sintering of metallic powder parts in protective atmosphere
The method of treatment: dewaxing and sintering
Parts to be treated: different ferrous PM parts
The output date: Maximum load on the conveyorbelt 34kg/m
Working temperatures:
Dewaxing zone 650-900 degrees C
Sintering zone 950- 1150 degrees C

Nominal capacity: 290 kg/h
The actual capacity depends on the shape of the parts and their loading on the belt.

For sinter-hardening the capacity is lower, because normally, the parts are placed

only on a single layer on the conveyor belt.
Data of the furnace :
Conveyor belt width 450 mm
100 mm headroom above the belt

Effective heating lengths
Presintering (dewaxing) zone: 800mm
Sintering zone 4500mm
Temperature control groups:
Dewaxing zone - 1.group
Sintering zone - 5 group
Field of the conveyor belt control 50-500 mm/min
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Inlet zone and sintering zone.
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Cooling zone
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Control Panel
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Hood of the outlet zone
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Reduction of electric energy consumption in our manufacture of

sintered parts of metallic powders through the acquisition and operation
of an hydraulic CNC PM press, of last generation

In the frame of our investment program, cofinanced with European funds, “ The
modernization of technology in SINTEROM manufacture of high complexity and
precision metallic sintered parts”, we have acquired and commissioned, in June 2014,
an automatic hydraulic CNC press of 250 tones, for the compacting of metallic
sintered parts, type TPA250/3HP, DORST-Germany. It represents a press of last
generation in this field, whose multi-plate adapter, hydraulically CNC driven, assures
independent bilateral movements of up to six punches, plus core and die, so, the
compacting of high complexity and precision parts with up to six compacting levels.

Its CNC system includes a generator of intelligent programs, allowing a rapid
setting of the press for a new part, as well as an optimum compacting cycle, as times
and movements.

This new press doubles our manufacturing capacity of high complexity and
precision sintered parts requiring compacting forces of 150-250 tones. The initial
capacity was represented by a similar pres of 250 tones, DORST TPA250-HMP,
acquired and commissioned in 1998, representing an older generation of such
presses, with lower energetic and productivity performances, in comparison with the
new one.
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Reduction of electric energy consumption in our manufacture of
sintered parts of metallic powders through the acquisition and
operation of an hydraulic CNC PM press, of last generation

In our decision of acquiring the new DORST press, through a competition of offers, with

evaluating criteria clearly established in the task book of the assessment documentation, it has
weighed much its energetic performances too, respectively its specific electric energy
consumption, related to the number of compacted parts.

It could be noticed that the producer, DORST Technologies Co- Germany, was intensely
concerned with the increase, among others, of the energetic performances of its new
generations of PM presses, optimizing their compacting cycle, by appeasing the load peaks, with
much more uniformity in their distribution.

In comparison with the total installed power of the old press, TPA 250- HMP 1988, of 130 Kw,
the same technical characteristic of the new press, TPA 250/3HP 2014, is of only 75 Kw.
Much more, the improvements in the new press, give the possibility to increase its compacting
stroke rate, ( number of compacted parts per minute),.for a certain compacted part, in comparison
with the old one.
In the manufacturing program on the new press, starting with June 2014, its commissioning
date, we have compacted on it both new assimilated sintered parts, as well as parts partially or
totally transferred from the old press, on the reasons of urgencies in delivery.
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Reduction of electric energy consumption in our manufacture of
sintered parts of metallic powders through the acquisition and
operation of an hydraulic CNC PM press, of last generation

Having an urgent order of 140.000 pieces of a ferrous powder sintered part , Chain
pulley, from a company producing injection pumps and their driven systems, we have
distributed its compacting operation on both DORST presses, registerin g, at the
same time, their operating times and electric consumptions.

On the old press, there were compacted 60.000 pieces of chain pulleys, during
166, 6 hours, with a total electric consumption of 15.160 Kwh..

On the new press, there were compacted 80.000 pieces of the same part, during
185,2 hours, with a total electric consumption of 12856 Kwh.
The electric specific consumptions on the two presses were of :
-old press 15.160 Kwh / 60.000 pcs. = 0,2527 Kwh/pc;
- new press 12856 Kwh /80.000 pcs =0,1607 Kwh/ pc,

with a difference of 0,0920 Kwh/ pc, an economy by the transfer of the
compacted part from the old press to the new one, respectively 36.4%.

To be noticed that the chain pulley was compacted on the new press with a stroke
rate of 7,2 pieces/ minute, with 20% higher than the stroke rate on the old press, of

6,0 pieces/minute.
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Reduction of electric energy consumption in our manufacture of
sintered parts of metallic powders through the acquisition and
operation of an a hydraulic CNC PM press, of last generation

In the presumed situation of fully loading the new press with this part, at a stroke
rate of 7,2 pieces/ minute, in an operating program of 250 working days/year with

two shifts/ day of 400 minutes effective run /shift, the yearly production of chain
pulleys will be of:

7, 2 pieces/minute * 250 days/ year * 800 minutes/day = 1.440.000 pieces/year.
The yearly electric economy obtained by transferring this part on the new press, will
be of:

1.440.000 piecesl/year * 0,092 Kwh/pc = 132480 Kwhl/year, namely 132.5 Mwh, an
important economy.

Beside the advantages in productivity and product quality,( narrow allowances,
more uniform density  our presentation shows clearly the energetic advantages of
the new CNC press, of last generation.
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OLD DORST TPA 250[tf].

Manufacturing year: 1998.



NEW DORST TPA 250(tf] 3 HP
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CNC -TPA 250/ 3HP DORST PRESS
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