YA UnIanas (GAS TRAIN)
N
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1. Nadla-nlamasuuusssnal (Manual shut off valve)
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Wunamlsdmiumsia-le aretonseamuay movens luyagilniol

() @ Jd dy a 9Jd' 1 1 1 v g9 Y&y
ma Iaena lnaitiazaa ndiulaevesnedesnuginsal g

i A a (69
Naa-lamesnuusssNa1 (Manual shut off valve)



aalnsaine (GAS TRAIN)

4421,

Test point

2 . ﬁ ﬁ@ ﬂ 5 @ Q (Filter) inlet pressure

o 9 A o 1 A
WTWHTW@ﬂﬂi@\‘ILLﬂﬂPJ‘H WN UIDBUNIA
[~ 1 ~ v v
VDNHUNA N T]ﬂl!ﬂJTﬂ‘]JﬂT“])'ﬂ’E]\‘]ﬂu
19 Yya A 1 v & 9
Tilvaavetuaies aiuvigadn

Tdaaruvesyaginsainruquiiy

a199 tazeUnsal 1915y Tod

Test point
outlet pressure

HoNI09IM Y (NN1; Weishaupt GmbH , 1997) ier cemen

(replaceable)



yAaUnIanas (GAS TRAIN)
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3. NnardSuanuaume (Pressure regulator)
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¥AaUnIaIMe (GAS TRAIN)

Pressure regulator

Adjustment
spindle

Sprin
P Safety

Vent orifice diaphragm

Working
diaphragm

Balancing
diaphragm

Regulator disc

Impulse pipe

: o E

a3u5znoUVBI Pressure regulator YaIMu 3LV
(NN1; Weishaupt GmbH , 1997)



Gas pressure

Spring

Switch contact

Diaphragm

Electrical connection

Electrical
connection

Setting dial

NMISNIHYDINIAIVANANINAUN Y

Set at 50 mbar

e

60 mbar

Set at 20 mbar

I

40 mbar

-

40 mbar

-

10 mbar



yAaUnIanas (GAS TRAIN)
N

A 4 d
4. 1521287121039 (Double solenoid valves

%130 Double safety shut off valves)

GuTadussanarrialndtlagimuihnda-tanessa Tuiaeive 14

a s 4 4 v A g’/ Y] 1 1 1 A
T5a 18R UALITOIAIAAAULIN O ULANTZZ I LAY 1 1NAT YiTe

9 a Jd d 1T A :d' 9 1 v A =~ < 9 Y]
l¥laauosanagrianesnuunliegluaiFoumedn la amiuszuy

QU

1 9 9 v
NUONTINMTTOUAIA 3,000 kW U1 11 92ADIUTLUUATIVNADUNTTIVD

A | 9

o , Ay a p 2
N1%Y (Proving system) Mﬁmu@ﬂmwm@umﬂ



Solenoid valve DMV-D

Quantity adjustment

Electrical
connection

Solenoid
coil

Strainer

Valve seat
valve 1

Valve seat
valve 2

aIu1152noVVB9 Double solenoid valve
(ﬁlﬂ; Weishaupt GmbH , 1997)



Air pressure switch LGW 50 A2

Setting dial

Aa d v
ﬁ?ﬂ%ﬂ?ﬂﬂﬂﬂ?ﬁlﬂu (Pressure Switch)

S lumsdauazsedans Tl
uenes NNULaLHgATiaL Tag
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Y 8.’1 Aa d v
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With pressure side air regulation in nominal lead Air pressure switch LGW 50 A2

Setting dial
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WINTNOIMANUMBIFOINDS

Diffuser

lonisation
electrode

Combustion
head

Gasket

Gas butterfly valve




11

lonisation
electrode

WINTNOIMAN UM BITOIND

Ignition electrode

Mozzle insert

Diffuser

Setting dimensions of
ignition electrode:
5 mm to nozzle insert

2 mm to diffuser



12

Perforated diffuser

WINTNOIMAN UM BITOIND

Conical diffuser

Ignition electrode

lonisation electrode

Setting dimensions of ignition
electrode: approx. 3 mm ignition
electrode distance min. 25 mm
distance to ionisation electrode
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ginsatmsredunladlu

5211 Flame Monitoring uaumsilanallasonlisialunsaiiinladlau

lonisation monitoring

Burner control LFL

24

FE on G1- G7

Microammeter

FE on G8 - G11 min. monitoring current 6 pA

UV monitoring

Burner control LFL

22 23

Microammeter
min. monitoring current 70 pA
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A A
ﬂﬁ"lﬂﬂ1§ﬂ3‘ﬂﬂ3ﬁr%3~l1%1!!‘15@!1"!%1@!!@391ﬂ1ﬂ

Position
indicator

Air damper

Gas butterfly valve

Servo-drive Reset spring

shaft

Linkage

Cam disk

Setting screw Rotation point

Guide

Lever guide

Cam band




MIAILANMIMNNUYBDIR NI MBI TN

Gas pressure Air pressure lonisation

Thermostat el switch electrode
y aa 7 a A ¢ d
MoTarn M aingfuna Do U
ANUAMNTY  Ao1n6 21anlnIn

Burner control: MIAIVYNH AN

® Recelves signals 'ulglj%lﬂa{ﬂe!ﬂg“l!

® Issues commands Voo @
-mmmmuqu

v

@ Coordinates time
sequences

-9 UNIAINITN 1NN

Inluen

AVNVNNITOI

Servo Burner Ignition Solenoid Fault
motor motor unit valve lamp
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w

MSINHVDI MNP IBIF DI D

a1

Start position

Burner control LFL

Servo-motor open / pre-purge of nominal load

Air pressure switch control

Flame relay test

Servo-motor closed /

ignition load
Pre-ignition
Fuel release
Release capacity
regulation

End of 1. safety time

Start of 2. safety time (lgnition pilot closed)




() U o

UMM UVIFH UM BB OINAS

Sequence diagram - Burner control LFL

Start command

Serve-motor OPEN  |Serve-motor Ignition load

. lgniti
MNominal load gritan
«—  prepurge —= Fuel release Release capacity
Safety time regulation
Hl Operating position
¥ L J Y ¥ ¥ L 4
Lockoutindicator {4 1 1 A PIIITHRIIVIIIEE=E11ITE211T[{ (14
Y

&

Gas pressure swiich

Burner motor

Air pressure switch

OPEN -
Servo-motor .
CLOSED Y /

Ignition

Solenoid valve

lonisation electrode
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M08 19N IIAIMVOIF NN IO IBIH DI

Adjust combustion
head

Pressure

switch air to
min. setting
Valve stroke

e I,

N

BN\ %

=/

(¢

]

b

o
k]

o
AV

,.
&
’
.

k!
%
A

COpen ball
valve

|

Pressure regulator
to min. setting

Pressure switch
gas to 2,5 mbar

Limit switch Closed 0° 4
Limit switch Open 90° 4
Auxiliary switch Partial load 30° «
Auxiliary switch Ignition load 20° <




(198190157 3A1 limit and auxiliary switches Y91 IHINIBIBDING

19

Presetting of limit and auxiliary swiiches

Motor drive

can be disengaged
for manual adjustment

Description switch on wiring diagram | presetting
Limit switch CLOSED 4 I'A 0° L
Limit switch OPEN 3 I 90° 4
Auxiliary switch stage 2 1 T only on dual fuel
Auxiliary switch partial load gas 2 II appr. 30° €
Auxiliary switch ignition load 5 ¥ appr. 20° €

6 3T

Auxiliary switch partial load Qil

only on dual fuel



(4
295z UYRIMHHININ
) = Y (o) a 1 [N~ (o) 2
masnmlsznov ldaremasvaieria aaulvaidlumatimu dszanm 50-70%

& s s ' A A I ¥ A
LLﬂ%ﬂW“])’ﬂTi‘iJ’E)ullﬂ@@ﬂll“])’ﬂ ﬂ’i%iﬂﬂ! 20-50% mummamﬂum%m

avAlsenoU audndn

CH, 50 - 70 %(v/V)
CO, 20 - 50 %(v/Vv)
H,O (vapor) 0 -10 %(v/Vv)
N, 0 -5 %(v/v)
O, 0-2%(v/v)
NH, 0-1%(v/v)
H,S 50 - 10,000 ppm




o Yy = |
A1SATHIUN TN IHNNIBH AN TN
-1
anusaarln (Flame velocity)

< { o <
anusudarlv ae anudrvesTsuwlar Idoinmswmn lmingnamieunuanusa lu
' A A 2 3w Ao o
M3 e vesaundudomas anuiEular Ildudulsidag lumsesnuuuszuy
A Y Y A % YA o Y Y Yy 2
vaszida lute s lvdueunsesoua mawn ludnvausn luve s lvdvesroun

)
S

8 &

o

- P %]
o o
I I

—_
o
I

L aminar-Burning Velocity(cm/s
on

o

0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4
Equivalence ratio



o Yy = |
MISAIHIUN TN IHUNIBY 2N TN

- —
MANNIOIU (Heating Value)

= | 9 A dy a 9 Y} Y A 4 Y

fno TJ%MTﬂ!ﬂ'J”I?Jﬁ@HﬂL%@LWﬁQGlﬁ@@ﬂﬂJWﬁﬂQﬂTﬂﬂTﬁﬁHﬂTﬂﬂﬂﬂJl‘ﬁm Gh!ﬁﬂ”l')%ﬂ’)”lllﬂu
4 Jd a

1.013 miﬁnuﬁm !,Lﬁ%fgﬂ!ﬂilll 15.6°%

- Hjgh Heating Value Low Heating Value
40.00
; [ ,,il"—l#‘.
p= 3500 - |-
- [ =
ﬁ ! /-" /
E 1
= 3000
=" |
EE ] 1
=
=
*-':-; 25.00 -
:\{-E
= .
= 2000 -
-l:= I
1500 -
40 100
-y q o m al o -
o MM THEDIEE I (m 156 “w101.32 nlar o 1401)
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iT]ﬁﬂ‘]iﬂilSiﬂﬁ!ﬂTu!ﬁ?\lﬂ‘]"!ﬁ“ﬁ?ﬂaﬂ\l
R

Y = a v Yy Y v J d
ﬂ’J'mﬁﬂ‘Hq&y!ﬁﬂsl‘l—!ulﬂ!ﬁﬂﬂ‘l.lﬂ’J"lNWNﬂlHﬂlﬂQﬂ]“llﬂ’lﬁUﬂuulﬂﬂﬂﬂl'l"ﬂﬂ

a J o o o J =i
% % aadewigyleluiuleids (Fwmaeinmawnvdfisaysoinmosd)

J ] ] : &r
CH_:CO, gompilaifeniuandnngnmpifwanien (evriaider)

V/V 120 130 | 140 180 160 170 180 190 200 250 300

100:00 493 | 535 | 577 | 6.20 | 6.62 | 7.04 7.47 7.89 8.32 | 10.47 | 12.66
70:30 ©.19 | 563 | 6.08 | 6.52 | 6.97 | 7.42 7.86 8.31 8.76 | 11.04 | 13.34
60:40 .34 | 579 | 625 | 670 | 7.16 | 7.62 8.08 8.55 9.01 11.35 | 13.73
55:45 243 | 589 | 635 | 682 | 7.29 | 7.75 8.22 8.69 9.17 | 11.55 | 13.97
50:50 0.504 | 601 | 648 | 696 | 743 | 7.91 8.39 8.87 9.36 | 11.79 | 14.26

4555 .67 | 705 | 664 | 713 | 7.62 | 8.11 8.60 9.09 9.59 | 1208 | 14.62




. o _ Y&y = |
ﬂ‘]‘iﬁT‘H?ﬂéﬂTﬁ!ﬂﬂﬁ&lﬂ“l“ﬁ‘ﬁ?é‘ﬂw
N I —————

aumsangal§asenmsmnlvidiveamay 19 (Stoichiometric ratio)

@ 1 v 1 =) Y v J . . . . Yoy = A~
A10619 0nT1aULTUIUTURUS (Stoichiometric ratio) YBINMTLHT IHIMBTIN WA
1 Y = 9 Y 4 Y =) v
AIUNTUUDINMFUNUTOAZ 60 HazMeTUU laven luaiosas 40 Tasllsuias A

91MA TagazlauaanInguaAIaums (1)

(CH, +0.67 CO,) + (20, +7.52N,) = >2 H,0 + 1.67 CO, + 7.52 N, ........(1)

(CH4 < 5%
aailusandinoimeanidedldmunguiaemadinmisimaimuanududu 60%
i 5.71 Tael3u1es Wiy 6.06 7 lanfueiniAaen lansumasinwiiemon
Tagvin



o Yy = |
A1SATHIUN TN IHNNIBH AN TN
-1

Equivalence ratio

v ' Y
ﬂ?iJ"lﬂlhl%}Wu’wﬁufJiJGl"]S;'}Gluﬂ"lﬁlNThlﬁﬁ}“?Nllﬁﬂﬂﬁﬂﬁ'JuWﬁ%ﬁgﬂ’ﬂﬂl‘%@lﬂﬁﬂﬂﬂ@']ﬂ']ﬁ
(Oxidizer) 189UDONNNMN NN HYMNANAAU 30115181 145 Stoichiometric

. = A 9 1
ratio) HUANITDUDHUA 11U

Y fuel 'V air T fuel ! 1 e

¢

Lﬁ@y = Volume basis, 7] = mole basis

Air to Fuel ratio

40 50 60 70 80 90 100

Methane content %by volume
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1. Tgmrsnlavinenu UHinodrliAsoe rwidireseheduiuly
(L Pre purge) - Valve Proving System AT19wUn731maes Double Sclencid Valve

—mrmiy My ferffeld Pressure switch Tidaassanminem
TBIWILHN VT

—qmuqﬁﬁ%‘ﬁﬁnqﬂﬁﬂﬁhﬂpfﬂﬁ Temperature switch LHHT197
NI TRIBI I

2. Ty iFsmiem _dftmilwidin iy
(#n3 Pre purge) uAgAwN aFn —ﬁwi':un'm:'-'mﬂ“m%uq-a visiniusnn

—dusa T miUBE A LEL wingani UEL

—ﬁ’lmﬁwﬂﬁmmﬂnﬂm grrilaifszmel winem Ignition

Source

—Flame Detector AT19WUNTIRA W viTousai e luwoaus vl
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1A ludp e vl soe g wnrvhoudrsuwreusasense Tnasvnzdledies

Double solenoid valve
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Case 2 - . v v
A1LAN1532L1UAVBY Biogas luviaat gl

=

[1 3 Biogas §3H7U Double Solenoid Valve L%J’lﬁﬁ@\%mi%ﬁ

O fwsndwauivainiaasausgnislurasr ndluvazaani wasdnnududu
S¥WIN Lower Explosive Limit (LEL) AU Upper Explosive Limit (UEL)

O flunaeqalyl (Ignition Source) 431 N159AUsENEINAN Electrode wsatUalnain

Pilot Burner



Case 2

AAN15352L1UAYBY Biogas Turaiunlvisingdaniusau
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Case 7
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Corrosion by Sulphur

corrosion

conrod bearing, liner
H,S approx. 20.000 ppm

oll change interval

exceeded by > 100%
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Thank You

For Your Attention
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