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m 3100  kg/h
T 10.0 °c
p 1500  KPa
m 50.0 kg/h
T 145.0 s
P 210.0 kPa

T 20.0 o

P 101.325  kPa

Oil-Output

PN

Kerosene - Input

. 2.06.106[m%J

Re =32.7636
Oil-Input

v =9.4-1o5[m%]

Re =271.6585




280.0

40.0

101.325

101.325

kPa

v =9.4.10° [m%}

Re =4.515

y=1.731.10° [m%}

Re =3.235-10°



Fourier-Kirchhoff : p=7850[kys} — T =145[oc]u
oT
Co-p-—+Co-p-U-VT+VQ=Q ]
ot c, =475[%kg.r<)}

u[r%} k=44.5[%m_K)}

T =10[°C]

Temperature (degC)

T =10[°C] | H

p =1089.289-1.002177 . T K9/,
m

_ T
C, =854.5883+3.764705- T [ %kg'KJ

k =0.148681—6.487528-10° - T* +1.977637-10°° [Vy }

/ N <
T=145] B X
X ‘ 7 3

p =1068.70404 — 0.6393421-T" + 7.34307359-10° - T2 [k%g}

100

C, = 761.405625+ 3.47685606 - T* +0.00115530303- T * {%kg _ K)}

k =0.192223542 — 2.0637987-10* - T* +1.54220779-107 - T? {W (m- K)}
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Navier Stokes :

Continuity :
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Fourier-Kirchhoff :

%4y%%+%4erT+Vq=Q

q=-k-VT
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Slice: Velocity magnitude (m/s) Slice: Velocity magnitude (m/s) Streamline: Velocity field Streamline: Velocity field
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Slice: Velocity magnitude (m/s) Slice: Velocity magnitude (m/s)
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methods (Access = public)
function this = FuelOilExchangerBlock (tag)

R R . *ihe,c _echanger_block_sim * - Simulink trie EIB::C\?:—'G meters: Fuel Oil Exchanger Blo X 3 X
function result = RunPhysicalModel (this)
function result = LoadPhysicalModel (this) File Edit View Display Diagram Simi| Subsystem (mask)
function result = SavePhysicalModel (this) - - - -
result = true: Object name : |Fuel 0il Exchanger Block
g fuel_oil_echanger_block_sim
Lry - =
- - - - . - ® @MIJI?MangeLblndcjm Object tag SUS -
mphsave (this.Model, fullfile(this.path file, strcat(this. f11e_|
catch exeception @ 2T
- = . [ . . . N
this.Model [1: 3 ERE ST Server Port : 2036 Connection Disconnection
result = false; | Physical Model
display (sprintf('FuelCilExchangerBlock:SavePhysicalModel - | = n - -
Path : |C:\Workshop\RTJT\AnaIy5|s\ComsoI\SpeC|aI Exchanger\Fuel Oil Exchanger ‘
end Ki Temperature N
1 T_kerosene
end &= 210 o File : ‘fueLoiLtubefexchangerﬁplfcé ‘
m_dot_kerosene
function result = InvokePhysicalModel (this) | Ki Niss Flow N Clear
(I p_kerosene
tr
}_{ . . t ﬂ Invoke Load Ready
if isempty(this.Model) 1 .
this.Model = FuelCilExchangerBlock.PhysicalModel; 0 CL
this.engine oil_temperature = strZdouble (this. Physic‘.Ellﬁ.FEllue}l
thiz.engine o0il mazs flow = strl2double (thizs.PhysicalValueFaz . S
- - - _ - - d Engine Oil Temper ature
this.engine_oil_pressure = str2double (this.PhysicalValuePar: T angios_ol Parameter  Energy
thiz.kerozene temperature = strl2double (thizs.PhysicalValueFaz ST oA Total Net Enegy [W] : \140.5993
this.kerosene mass_flow = str2double(this. Physical‘.?alue]?arsel Engine Gil Mess Flow -eﬂqme-vi Engine E} Block Parameters: Fuel Oil Exchanger Block %
this.kerosene pressure = strZdouble (this.PhysicalValueParse | 210 ‘ Subsystem (mask)
else | Engine Oil Fressure Engme
engine o0il temperaturse string = sprintf ('%d[degC]', this.eng
i! S - ) a _p t . [ ] gCclty 1 Kerosel  gpject name : |Fue\ 0il Exchanger Block
this.Model.param.set ('T_engine oll', engine oll temperature |
engine 0il mass flow string = sprintf('3d[kg/h]", this.engir Kerose! opjecttag : FOEB
this.Model.param.zset ('m dot engine oil’, engine_oil_mass_fld Server
engine o0il pressure string = sprintf('%d[kPa]', this.engine @
thiz.Model.param.zet ('p_engine oil', engine oll pressure stl SR 2036 T il
kerosene_temperature string = sprintf(':d[degC]', this.kerog Physical Model
3 S
thiz.Model.param.zet ('T_kerosene', kerosSene LEmperature strj Path : |C:\Workshop\RTJT\AnaIy5|s\Comsol\Speclal Exchanger\Fuel Oil Exchanger | |

kerosene_mass_flow_string = sprintf('%d[kg/h]"', this. keraseL_Rj_‘_dE”_:_ I
thiz.Model.param.zet ('m dot kercsene', kerozene mass flow string):
keroszene pressure string = sprintf('%d[kFa]', this.kerosene pressurej;

this.Model.param.set ("p_kerosene', kerosene pressure string):

this.total energy net = mphglobal (this.Model, "ht.fluidl.ntefluxInt’, 'dataset’, 'dsecl’);

thisz.engine oil fluid inlet energy = mphglcobal (thi=.Model, "ht.templ.ntefluxInt’, 'dataset’,’
this.engine oil fluid cutlet energy = mphglobal (this.Model, 'ht.ofll.ntefluxInt', 'dataset’,’
this.kerosene fluid inlet energy = mphglobal (this.Model, 'ht.tempd.ntefluxInt', 'datasec’, 'ds
this.kerosene fluid ocutlet energy = mphglobal (this.Model, "nht.ofl2.ntefluxInt', 'dataset', "ds

end

this.UpdateDialog;
result = true;
catch exception
this.Model = []:
result = false;
display (sprintf('FuelCilExchangerBlock:InvokePhysicalModel - %s', exXception.message)):s
end
end

File : |fueLoiLtubefexchangerﬁplfc& |

Clear
Invoke Load Ready

Save Run

Parameters

Farameter  Energy

Pressure Outlet [kPa] : ‘210

Temperature Inlet [deg C] : ‘145

Temperature Inlet [deg C] : ‘10

Mass Flow Inlet [kg/h] = |310

|
|
Mass Flow Inlet [kg/h] : ‘SO |
|
|
|

Pressure Qutlet [kPa] : ‘150

Cancel Help Apply



Fl @ Editor - D:\Workshop\OMPC\Analysis\MatLab\Interface\get_property_cbject_sim.c

|

=
° [ re_fuel_oil_exchanger.m | re_oil_air_cooler.m | FuelQilExchangerBlock.m 0 | MultiphysicsBlockDialog.m 3“{| get_property_obje
’i fuel_oil_echanger_block_sim/Fuel Oil Exchanger Block * - Simulink trial use — O X yck Parameters: Set Pro perty x
File Edit View Display Diagram Simulation Analysis Code Tools Help S-Function (rnask)
- v 5 =4 ¥ |10.0 Normal v b ae
Fuel Oil Exchanger Block Property .
® |[%a]fuel_oil_echanger_block_sim P [Pa|Fuel Oil Exchanger Block -
| 'KeroseneTemperature'
& .
Operation Event :
& Set Object Property Get Object Property 7
= &4 it
o FuelGil FuslOi |
& <T_kerosene> | ‘btal_energy net D Start
KercseneTemperature TotalEnergyN et
& | r— FuO | [J Execute
- <m_dot kerosene> L | ‘engine_oi_inket_erergy
O KerosenehassF low EngineOIF luidinke Energy [ exit
| —s I oo | D) ure)))
<p_kerosene> | engine_ol_outiet_gnergy o ruetur]
KercsenePressure EngineQilFluidOutleEnergy
[ 0K Cancel Help Apply
Set Object Property Keros eneFluidInietE nergy
o B Mask Editor : Set Property1 - O X
oy KercseneflucOutletEnergy lcon 8 Ports  Parameters & Dialog Initialization Documentation
:l FuslOi Options Icon drawing commands
Engine Oil <m_tol_engie_oi> 5 7
e EngineCiassF low Block frame gcbp = get_param(gcb, 'Parent’');
. Visible ~ parent_object = get_param(gcbp, 'UserData'):
<p_engine_oil> e — object = parent_object.Block;
EngineOilFressure parency disp (class (object)) :
Opaque S
3 Mask Editor : Set Property - X
Icon & Ports  Parameters & Dialog Initialization  Documentation
Dialog variables Initialization commands
object_name_key - ge:_parnm(gcb, 'Parent’');
property_name_key parent_cbject = ge:_param(-, 'UserData'):
init_event_key object = parent object.Block;
e start_event_key if ~isempty(object)
5] execute_event_key object_name = 'object';
o exit_event_key property name = char (property_name_key):
end
Ready View diagnostics 1¢ event list = [init event key == 1,...
o Tr==T DIUpTITY IEmeT s — — —
- . . start event key == 1,...
62 mxFree | instruction); - -
= execute_event key == 1,...
63 - -
exit_event_key == 1];
(1] return;
65 }
66
a7 sprintf(_instruction, "%s.%s", _object_n
1] _rhs = mxCreateString(_instruction):
69
70 status = mexCallMATLAB(1l, & lhs, 1, &_rh Hel Apply
7n P PP!
72 memcpy (_y, mxGetPr(_lhs[0]), sizeof (doub
73
T4 free(_object_name);
75 free(_property name):;
T& mxFree(_instruction):
77 3 Allow library block to modify its contents
Command Window |
m Unmask Preview oK Cancel Help Apply







