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Execution
No.

Material

ID

Cylinder
No.

Attribute 1:

Gas pressure regulation

Attribute 2:

Gas supply system

iGPR Gvu

NG

NG+V0C

1 PAAD302L407

5-8

X

X

2 PAAD135483

5-8

NOTE

The above executions can be configured using the Engine Configurator.
Detailed guidance for the execufions is provided within the Marine Installation Manual (MIM). If a specific execution of inferest is
not shawn in fhe above table, then it may sfill be under development or not available. For further information or in case of a
project-specific request, WinGD must be confacted directly.

This publication i1s designed fo provide accurate and authoritfative information with regard to the subject-mafter covered as it was
available at the ftime of prinfing. However, the publication deals with complicated fechnical matters suited only for specialists in the

area, and the design of fthe subject-products is subject to regular improvements, modifications and changes. Consequently, the publisher
and copyright owner of fhis publication cannot accept any responsibility or liability for any evenftual errors or omissions in fthis documenf

or for discrepancies arising from the features of any actual ifem in the respective product being different from those shown in fhis
publication. The publisher and copyright owner shall under no circumstances be held liable for any financial consequential damages or
ofher loss, or any ofher damage or injury, suffered by any party making use of fhis publication or the information confained herein.

E
o
5
.]‘L:’
[
2
®
o |~ |sdel01 |mhu019 | 10112021 |CNAAGOO934 |new Design - |-
Rev. | Creator Approver | Approval Date| Change ID Change Synopsis Approved | Activity Code E (03
Winterthur Gas & Diesel MIDS master drawing
separafe BOM available | Dimension
Scale - 45» {} NX | Units {mm} {Rg} Basic Material Net Weight OOOW
Copyriigi]ht Winterthiu;Gas & D:e:vtie; Ltd. Arll riigzﬂz rreservi?z. Main Design
o R B ene o2 Design Group FI27 | a-Code XXXXX |Standard  WDS
of this drawing may be used in any way for construction,
fabrication, marketing or gny otherkpurpos‘e nor‘ copied in Qty ltem Drawing
o on v e szl s s prer o ve | Al | ip P IAADTO56T |pagess 117

1

A




SNE(()? QTY |ltemID IEES Dimension Standard-ID Basic Material WeiZﬁ:
o0r| 1 |pmpieropy  |TUELCASSISTEM 0001
ENGINE SAFETY CONCEPT
002] 1| PAADI49646 DF ENGINE SAFETY CONCEPT 000
o3l 1 |paaD278047 FLUSHING INSTRUCTION PIPING 0.001
B 5,6,7,8 RT-flex50DF
D |sdel01 | nOB| DHNAPT | QW00 | Main Design/Drawing Introduced 3
g | C |nmul0l |dst009 |14.08.2020 |EAADO093769 | Legacy information. See corresponding ChangeNotice 3
é B |sdel01 |mhu019|01.10.2018 |EAAD089573 |Legacy information. See corresponding ChangeNotice
S| - |mhu019 |bha00g |13.11.2013
Rev. | Creator Approver | Approval Date Change ID Change Synopsis Ap’ Oﬂj Activity Code C
Winterthur Gas & Diesel with GVU
Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. All rights reserved. | (. : : »
By taking possession of the document the recipient units [m] [kg] Basic Materal Net Weight 0.003
recognizes and honours these rights. Neither the whole nor { pain Design Y es | Design Group 9727 | 0-Code XXXXX | standard WDS
any part of this document may be used in any way for
construction, fabrication, marketing or any other purpose nor )
copied in any way nor made accessible to third parties without (gg Engine| A4 :tgm PAAD 135483 Egg’\g/s 01/01
the previous written consent of Winterthur Gas & Diesel Ltd.



https://www.wingd.com/documents/concept-guidances/dg9727-flushing-instruction-for-gas-fuel-system/
https://www.wingd.com/documents/concept-guidances/dg9727-df-safety-concept/

SNE(()? QTY |ltemID IEES Dimension Standard-ID Basic Material WeiZﬁ:
01| 1 |pmaDaops  |TUELCASSISTEM 0
02| 1 |paAD2789L7 FLUSHING INSTRUCTION PIPING 0.001
ENGINE SAFETY CONCEPT
0031 1| PAADI49646 DF ENGINE SAFETY CONCEPT 0001
B 5,6,7,8 RT-flex50DF
z | B [sde101 | 0B DNAPT |QWAOED | Main Design/Drawing Introduced 413
é A |sdel01 |dst009 |14.08.2020 |EAAD093769 |Legacy information. See corresponding ChangeNotice 413
S| - |sde101 |mhu019 |23.08.2019
Rev. | Creator Approver | Approval Date Change ID Change Synopsis Ap’ Oﬂj Activity Code | E C
Winterthur Gas & Diesel with iGPR
Bill Of Material Dimension
Copyright Winterthur Gas & Diesel Ltd. All rights reserved. | (. : : »
By taking possession of the document the recipient units [m] [kg] Basic Materal Net Weight 0.001
recognizes and honours these rights. Neither the whole nor { pain Design Y es | Design Group 9727 | 0-Code XXXXX | standard WDS
any part of this document may be used in any way for
construction, fabrication, marketing or any other purpose nor )
copied in any way nor made accessible to third parties without (gg Engine| A4 :tgm PAAD30 2407 Egg’\g/s 01/01
the previous written consent of Winterthur Gas & Diesel Ltd.



https://www.wingd.com/documents/concept-guidances/dg9727-flushing-instruction-for-gas-fuel-system/
https://www.wingd.com/documents/concept-guidances/dg9727-df-safety-concept/

7

\ 8 L 9 10 il 12

SPECIFICATIONS requirements for ENGINE connections

&)

©

INLET - Gas supply

o)

°®)

o)

o(2)

INNER GAS PIPE A
Gas quality: According to the specification in the MIM.
Gas pressure: Confrolled by GVU, load depended
Mass flow: According to GTD.
For the gas ftemperature: 0 - 60°C |
NOTE: Regarding gas femperature vs. venfilafion air temperature and methods to avoid / handle
condensation in the annular space, refer fo the specification for connection 55 and remarks on page 3.
Pipe connection: Inner pipe connected to the gas supply line from GVU via flange connection
(please refer fo the "Pipe Connection Plan”). 5
OUTER PIPE (annular space) - ventilation air outlet
Ventilation air _quantity and quality: Refer to the connecfion 55, "INLET - Venfilation air annular space’.
Pipe connection: Outer pipe Is connected fo fthe annular space of the supply pipe via flange connection
(please refer to fthe "Pipe Connecfion Plan”). -
Gas defecfion: A gas defector must be installed in fthe double wall pipe with a distance of max. 2 m
fo fhe engine inlef connecfion -
OUTLET - Gas / inert gas release, engine driving end ¢
- Can be connected fo the gas / inert gas release, engine free end (conmection 56), buf must
not be connecfed fo ofther venting pipes.
- No addifional valves are allowed in the venfing pipeline.
- Gas release fo the safe area oufside of the engine room. [
- At the end of fhe vent pipe, safefy devices such as flame arrestors must be installed according to fhe
respective class specification and requirement
INLET - Ventilation air annular space D
- Locafion and execution according fo fthe "7-S Dual-Fuel Safefy Concept” as linked in the MIM.
- The venfilafion air dew point must be lower than the gas femperature If the ambient air Is not
sufficienfly
dry, then dry air must be supplied. Please refer to the remarks and proposals on page 3 —
- Sufficient venfilation air (min. 30 air exchanges per hour) must be sucked by the exfraction fan from
a safe area info the annular space of fthe main engine's infernal and external piping.
- For the volume of the venfilation air on the engine side: Refer fo Table 2 on page 3.
- For the volume of the venfilation air on the GVU side: Refer to Table 1 on page 2. E
OQUTLET - Gas / inert gas release, engine free end
- Can be connecfed to the gas / inert gas release, engine driving end (connection 54), but must
not be connecfed to ofher venfing pipes
- No additional valves are allowed in fthe venting pipeline. [
- Gas release to the safe area outside of fthe engine roam.
- At the end of the venf pipe, safety devices such as flame arrestors must be installed according to fhe
respective class specification and requirement.
F
OQUTLET - Gas monitoring, pisfon underside
- Must nof be connected fo other venfing pipes
- Gas release to safe area outside of the engine room
- At the end of the vent pipe, safety devices such as flame arrestors must be installed according fo thel—
respective class specification and requirement.
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SPECIFICATIONS for GVU connections

OUTLET - Gas / Inert gas release INLET - Gas / venfilation air to the GVU
lnerting / gas venfing procedure: INNER GAS PIPE
The following areas are vented with air, and in the following order: Gas quality: According to the specification in the MM
o1 1) The venfilation air Is sucked from a safe area Gas pressure; The design pressure is based on the GTD outpuf, which is defermined by fhe
2) The annular space of the piping befween fhe air suction connection and fthe GVU inlet (connection selecfed rating, the minimum LHV, and the system pressure drop. Operafional variation via the
@ A1) is vented engine confrol sysfem is possible
3) The GVU enclosure or room is venfed Permissible gas pressure fluctuation: = 0.6 bar(g) (across all frequencies).
L) The air is released via fthe GVU air venfilation ouflet (connection D2) Mass flow: According to the GTD.
Pipe connection: Connected to a venting line for Gas / inert gas release oufside of fhe engine room. Gas femperature: Aligned with the specification on page 1.
Al Pipe connection: Inner pipe is connected fo the gas supply line from gas sforage / handling
@ system via flange connection (please refer fo the "“Pipe Connection Plan”).
OUTLET - Venfilation air annular space

OUTER PIPE (annular space) - ventilation air inlet

Ventilation procedure: Location and execution according fo the "2-S Dual-Fuel Safety Concept” as linked in the MM

Ventilation air from a safe area - The annular space of the piping befween fhe air suction - The venfilation air dew point must be lower than the gas temperature.

02 connection and GVU inlet (connection A1) - the GVU enclosure / room - air release via GVU air - Sufficient venfilation air (min. reguirement of 30 air exchanges per haour) must be sucked by fhe
venfilation ouflet (connection D2). extracfion fan from a safe area info the annular space of the main engine's infernal and

@ Pipe connection: Connecfed to a venfilation line with an extraction fan fo suck fthe ventilation external piping
air and to release it oufside of the engine room. The venfilation fan suction capacity must be Pipe connection: The outer pipe Is connected to the annular space of the supply pipe via fhe
sufficient to ensure 30 air exchanges per hour. The ventilation line must be equipped flange or the welding connection

with a gas defector

OUTLET - Gas [ ventilation air fo the engine

INNER GAS PIPE
Gas pressure; Adjusted by the GVU gas pressure regulafing valve according to engine demand
Pipe connection: Inner pipe is connected fo the gas supply line either via a welding or a flange

B1 connection.
GVU INNER GVU ENCLOSURE
Cyl. Number | GVU Type PIPE VOLUME VOLUME ©® OUTER PIPE (annular space)
Pipe connection: Outer pipe Is connected fa the annular space of the gas supply line eifher via
5 cylinder ONBO 1231 1200 | a welding or a flange connection. The connection pipe fo the engine must be kepf as shorf as
possible and never longer than 30 m.
6 cylinder DNBO 3231 1200 1
T cylinder DNBO 323 1 1200 1 INLET - Inert gas
8 cylinder DN100 578 | 2270 |

Inerfing procedure:
The following areas are venfed with inert gas, and in the following order:

1) The GVU inert gas inlef (connection B2) and the GVU inert gas outlet (connection B1)
B2 3) The piping between the GVU ouflet (connection B1) and the gas / inerf gas release on fhe

Table 1: GVU-ED VOLUME (values fo be used for calculating
inerting gas consumption and ventilation air flow.)

engine
@ lnert gas quality: According fo the specification in fhe MIM
GVU lnert gas pressure: Can be selected befween 3 - 714 bar(g). Once fthe sef-pressure is selected,
deviation of = 10% is allowed.

lnert gas consumption: According fo guidance in the MM
Pipe connecfion: Connected fo fhe inert gas supply sysftem.

Schematic outline view
of the the GVU-ED type.
For detailed dimensions

i of the GVU please refer fo
the GVU supplier layouf drawing

Ofher designs are possible,
e.g. GVU-OD type.
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SYSTEM PROPOSAL Pos [System Components %2) © Pos. [Engine Components %3) @ Pos. |Engine Connections™
001 |Gas handiing reom I carge machinery room ECOT |Vent / Purging Valve () |NLET - Gas Supply
A Nmorzier@%smlmhnn ot and vt can normal operation mert Dipe ~gus 002 |Extraction fan EC02 |Shut-off valve gas rail pipe (54) |OUTLET - Gas / Inert gas release, engine driving end A
. annular space - ar -
be found Usted in the Marine Installation Dodblevall p ENGINE ROOM 003 [Master gas fuel supply valve ECO3 |Vent valve (&) |NLET - Ventilation air annular space
Manual (MM, which provides also the ouble-wall pipes: - QUTLET - Gas / nert . P "
acronyms used in this drowing set. The nerting procedure mnerL pipe - nifrogen 004 |Adjustable orifice ECOL |Gus defector piston underside os / Inert gas release, engine free en
| piping symbols are explained by the piping annular space - air QUTLET - G it ton undersid ~
ynbol key as included in the drawing set Vent pipes 005 |Pressure regulafing valve @) as monitoring, piston underside
Waraus netlatin irens” @] 006 |Master gas fuel engine valve *20) *14) Renarkss (©)
Air pipes
B PP MAIN ENGINE SCOPE 007 |Engine room ventilation fan #1) For the exact position and pipe cannection execution, please refer to the "Pipe Connection Plan’, B
O Pipe connections 008 |Purging valve #1) To be installed by the shipyard.
B Orifice 009 |Flow indicator #3) To be delivered by the engine builder, ie. already equipped on the engine side. |
010 |condensate water trap #4) Compressed air_ supply is required for leakage festing of the gas fuel system pipelines and companents. Air is supplied
fram the storting air system, then air pressure is reduced by the regulting valve (105] 1o the design gas pressure,
— O |Gas detector The intermediate piece (B8] must be removed during normal ME operafian (only fo be installed for cammissioning /
T maintenance} and the cannection blinded off
4 ~ C
L, 013 | Venting box #5) Piping between the gas handling / cargo room and engine is supplied by the shipyard and is connected fo the inlet
rom compressed air suction %12} N 014 |Shut=off valve, compressed air supply ﬂugeun Me engine s\de (mynm uf Me nu?erﬂun e pruv\ded n the P\E [unns[hnn Plan").
\, 3 Dnuhle wnH ipe wwh inner pipe dmmE?Er of EINS(] and nu?er ipe diameter Df EINEO is recommended.
B S i supply sentiation Table 2 Volume of ME internal gas piping 015 |Nonrerur vave o e [ L
\ Single-wall pipe with damefer of ONSD is recammended, if fhe position fulfils the rule requirements of the nan-hazord zone.
Cylind Volume of Volume of 016 |Shut-off valve tdouble well execution)
YUnder | inner pipe (1% |annular space (1#] #6) Inert gas consumption is colculated according to the guidance in the MM
Intermediate piece
o 5ol 801 65 1 018 pi #11) Gos detection for annulor space with feedhock to the engine confral system: Mandatory. 0
DN100 ¥ #72) Gus detection in the engine raom obove the ME an equired according fo class rules
= ! 6 ol o t 80 019 |GVU teg. Wartsila enclosed fype (GVU-ED) in vertical execution) #13) Gus dsferton for pistan underside (PUS) with feedback fa the engine control system: Mandatary
= ! 7ot LERS o t 020 |GVU extraction fan #74) Gus detection for annular space, on system side: Mandatory, to be installed with o distance of max. 2 m to engine inlet
ml 8 oyl EX 115 L #) Condiional requirement: If the gos temperature is not olways higher than the ambient air femperafure, condensate m ~
013 2k @] 021 |mert gas supply system *17) arcumulate in the onnular space. In this case, condensate fraps must be arranged ot the low points of the ship side gas
/ piping. If fhe candensate water frop LAH is friggered, fhe frap must be manually drained. To do this, the inlef valve
* Reference dafa for inert gus and venfilation air calculation. (marked NO. on the drnwmg) must be closed. Then the venting valve and drain valve (marked N.C. on mE drawing) s
£ / Ship side piping shall be considered in addition. opened. When the trap hus been drainer urned to their normal position. For the fank size, it is £
£ \ fo ME "87 Tecommended fo consider the. volume. Under tropical mndmans the larger the tank capacity, the lower the dmwm e ~
N / requirement. Recommended draining is two times per
N
. ) (nnmhnnnl requirement: No_condensate is allowed i the main engies gus piping. Therefore, if the gas temperature is not
i h than the ambient air femperature, o dedicated dry arr supply must be arranged either: L
- | ' The conral air supply (st onply wih e IS0 S5T3-1, €lass X%, 16 4o painf < 3 °0)
e i Z Fam fhe ar dryer [must omply wifh The IS0 65131, class x-b-x, 16, dew pont '3
\ - From the working air supply [as long s the gus femperature is always above 20 °C)
F DERL A 020*13) \ #10) Adjustable pressure regulating valve (range 05 - B barigil F
\ Pre-seiting procedure: The préssure reguiarng valve st be adjusted so that fhe flow idcator 009 stows just a snal
R T — flow oufside when fhe extraction fan is in operation.
— — Air suction==
007 ( < T N #11) The on / off signal of the gas mode from the remote confrol system can be used fo open / close the valve.
m | tl ‘il s #12) In cases that the compressed air supply is deactivated, an air suction supply must come from a safe area. [
o~ — — j— 031 The extraction fan must huve the capaity to exchange the venfilation air at a minum of 30 fines per haur. Please consider
] the annular space volune from fhe main engine’s pping fsee Table 2) and fhe annular space volume of the ship side pip
G SCALE 10 and the annular space volume of fhe GVU (according fo Table 1 on page 2). The suction pressure must cover the pressure drop (G
over fhe GW fas provided by the GVU supplier), over fhe piping on e shipside {as known by fhe system designer) and  the
| ‘ pressure drop over the piping on the ME side us provided in Table 3 on pag
air ‘ | ‘ N/‘ W *#14) To restrict the amount of vented gas, it is reconmended fhat valve 006 closes in a reasonably short fime.
B Compressed air supply i“%‘"” 011 #15) Oinal iner gas et comection. Dny to be instlld if needed for marul purgng. I istaled, the purging valve must be
*9) tlose as passible and auwnsneum of the master engine valve [pos. 005) The purging valve can be connected inside
*72) o nmsme of the engine room. Due fo class rmes ondlor flag State, it may be necessary ta instoll a different arrangement,
I ventilation 02 which cantains instead of the purgmg valve [008]" alane, onextended orrangement fe.g. with a double-block and bleed valve
H B - \ in addition). In that case, the non-refurn funmnnnmy and the remote contral function must be integrated accardingly.
*1 S 3
O/‘L& ! 2 a T #17) It includes all camponents for inert gas storoge and hondling, feg. the tank, the pressure regulation, etc)
=
#18) The annular space of the piping far the ather gas consumers must be disconnected fram the annular space of the ME
— gus piping, eg. separated air suctions for the ather gas cansumers ore required
M *11 #19) A suttion must be from o safe aren with an adjustable arifice fitted to the air inlet. The orifice is reguloted to
ensure adequate ventilation far the main engine’s gas piping,
J w #201 Condioral regienent - The master gas fuel engne valve st only b insalled f Here is o brarch i o the )
005* v gas cansumers
@
, - L
*72) =
1D 2 mm 0N =
K / q
= @
see DETAL A % @
i 019 Air suction *19) ©) /s [
004 :
t [
ECO1 see DETAL B 002
4 006 ‘
FC03 EC02 _ o003
o |/ et covstn .
M | ” ) / :
OOO00OO0 : 5 BN
T | I |
(( @ \)
, ® NC L
MAIN ENGINE ® \ g 009" \
. ECO3 EC02 0%/ i
*20
e e , 005 0071
| ECOL™™ i
6) 02 1 *6) *17)
P P
8] W-M to ofher
OWO gas consumers
| 005*" i
a From starting Air suction 0
air sysfem
ENGINE ROOM Candensate drain *)
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Table 3: Pressure drop over the annular space on engine side
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SPECIFICATIONS which must be met

Cl&)

QUTLET - Gas monitoring, piston underside

- Must not be connected fo offier venfing pipes.
- (as release fo safe area oufside of the engine room

- At the end of the venf pipe, safefy devices such as flame arrestors must be installed
according fo fhe respective class specification and requirement.

O®

INLET - Inerf gas filling flowmefer

Pipe_connection: Only to be used | connected for maintenance of the flowmeter.

To be kept closed / blinded off during normal operatfion
lnert gas quality: According to the specification in the MIM.

A

DRIVING END
+

O®

INLET - Gas supply
INNER GAS PIPE

O®

O®

@®

Gas quality: According to the specification in the MM A
Gas pressure: Design pressure based on GTD requirement for the selected rating and selected minimum LHV plus sysfem
pressure drop. Operational variation via fthe engine control system possible.
Permissible gas pressure fluctuation: + 0.6 bar (across all frequencies).
Mass flow: According to GTD. L
For the gas femperafure: 0 - 60°C
NOTE: Regarding gas femperature vs. venfilation air ftemperature and mefhads fo avoid / handle condensafion in the annular
space, refer to the specfication for connecfion 81 and remarks on page 2.
Pipe connection: Inner pipe connected to the gas supply line from gas storage / handling system via flange
connection (please refer to fthe "Pipe Connecfion Plan”). B
Inert gas supply: An inert gas supply must be connecfed piping to fthe 1GPR right after the masfer gas fuel supply
valve to enable purging of the whole system and engine piping
Inert gas quality: According to the specification in the MM -
Inert gas pressure: Can be selecfed between 3 and 15 bar(g). Once sef-pressure is selecfed, deviation of +10% Is
allowed, though not below 3 bar. B
Inert gas volume engine side: Provided in Table 1 on page 2.
OUTER PIPE (annular space) - venfilation air ouflef C
Ventilation air quanfity and quality: Refer fto the connection 81, "INLET - Venfilation air annular space”.
Pipe connection: Oufer pipe is connected to the annular space of the supply pipe via flange connection (please refer fo the
"Pipe Connection Plan").
Gas detection: A gas defector must be insfalled in the venting line, at a max. distance of 2 m from fhe engine inlef, and has B
fo be placed right next to fhe oufer pipe {annular space} connection on fhe side closest fo fhe engine inlef.
Inferrupfion of the gas supply: The main gas supply line fo each consumer or set of consumers must be equipped with o manually operafed
stop valve and an aufomafically operated “master gas valve™ The sfop valve and the “master gas valve” can be installed eifher in series
or can be executed as a combined manually and automatically operafed valve. The valves must be locafed in the parf of fhe piping, D
which is situated outside of the machinery space that confains gas
OUTLET - Gas / inert gas release, engine driving end
- Can be connecfed to the gas / inerf gas release, engine free end [connection 80), buf must not be connected to ofher venting pipes. | —
- No addifional valves are allowed in the venting pipeline
- Gas release fto the safe area outside of fhe engine room.
- At the end of fthe vent pipe, safefy devices such as flame arresfors must be installed according to the respecfive class specification
and requirement. £
INLET - Ventilation air annular space
- Locafion and execufion according to the "2-S Dual-Fuel Safety Concept” as linked in the MIM.
- The venfilation air dew paoint must be lower than the gas temperafure. If the ambienft air is not sufficiently
dry, then dry air must be supplied. Please refer to the remarks and proposals on page 2. —
- Sufficient ventilation air (min. 30 air exchanges per hour) must be sucked by fhe extraction fan from
a safe area info fthe annular space of the main engine's infernal and external piping.
- For the volume of the venfilation air on the engine side, refer to Table 1 on page 2.
OUTLET - Gas / inert gas release, engine free end F
- Lan be connected fo fthe gas / inert gas release, engine driving end (connection 79), buf must nof be connected fo ofher venfing pipes.
- No additional valves are allowed in the venfing pipeline.
- Gos release fo fhe safe area oufside of the engine room
- At fhe end of the venf pipe, safety devices such as flame arrestors must be installed according to the respective class specification and (—
requirement
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002 |Extraction fan ECO2 |Flowmeter () [OUTLET - Gos / nert gos release, engine driving end
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i d
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Table 7: Pressure drop over fhe annular space on engine side (IGPR + piping)
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