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OCDA ANSA Model content

• The following data is included in the DrivAer ANSA model: 
OC_DrivAer_ECARA_release_170814.ansa

– Surface data of the following DrivAer variants:

» Notchback Open & Closed Cooling

» Estate Open & Closed Cooling

» Fastback Open & Close Cooling

– All surfaces are meshed and ready to use for CFD (recommendation only, surface 
mesh can be changed if needed)

– Pressure probe locations:

» As proposed by Technical University of Munich

» Additional probe locations included in Ford model

– Control surfaces for mass flow reporting in CFD at:

» Grill inlet 

» Engine bay outlets into the tunnel and the wheel houses
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ANSA Model Structure – Part Manager

• DrivAer model structure in ANSA Part Manager

Upperbody 

except rearends

Notchback, fastback 

& estate rearend

Mirrors

„Suspension“

Wheels

Detailed underbody 

& Exhaust system

Open and closed grill 

Ride height infoCooling pack including:

Fan Shroud,

Heat Exchanger

Upstream ducting,

Engine bay

Engine block

Exhaust manifold 

Control surfaces at 

engine bay in- and 

outlet

Pressure tap location

all body styles

ANSA Part 

Manager



SECRET 4

ANSA Model Structure – How to select DrivAer variants

Selecting DrivAer variants using ANSA 
„Lock“ functionality

1. Click on „ANSA Lock Manager“

2. Chose option „Manage Locks“

3. Select required OCDA variant

4. Right click on selected variant and 
chose „Show only“ option

All locked views include 

• surface data

• Pressure taps

• Control surfaces

CC = Closed Cooling

OC = Open Cooling
ANSA Lock 

Manager
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ANSA Model Structure – Property Manager

• DrivAer model structure in ANSA Property Manager

• For improved model management the DrivAer models 
are broken down in several PIDs

• Transparent naming of PIDs enables selection of all 
parts which belong to a specific DrivAer variant

• Separate PIDs are create for the pressure probes: 

– Pressure probe PIDs are split between TUM and 
Ford proposed probes.

– Pressure probes which are bodystyle specific are 
identified via separate PIDs

– To select all pressure probes of the Ford OC 
Notchback model the following PIDs are required: 
600-603, 604, 610-614,615,620-625

• Separate PIDs for Control Surfaces

ANSA Property 

Manager

Control Surfaces

Pressure Probes
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Pressure Probe Representation

Pressure probe locations are marked in the ANSA 
model using ANSA POINTS.

A list of all pressure probes including their x,y,z
coordinate is available via the ANSA Database 
Manager:

• Press F12 to open the Database Manager

• Select POINTS

• Right click on POINTS and chose „Open“

• A window will open which lists all the points 
included in the ANSA model
(x/y/z coordinates can be displayed via the 
„Hide/Show column“ filter

For better visualization spheres have been created 
around each POINTs. The spheres are grouped into 
different PIDs (s. previous page) 

Hide/Show 

column filer

Sphere around POINT 

for visualization only

ANSA POINT marks

actual probe location
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DrivAer Notchback Modell 

in STL Format
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OCDA Notchback: STL File content (1)

PID # PID Name Picture
1 Body A-Pillar                        

2 Body Door handles                    

3 Body Fascia front 1                  

4 Body Fascia front 2                  

5 Body Fender                          

6 Body Headlamps                       

7 Body Hood                            

8 Body Rear                            

9 Body Rear Access                     

10 Body Rocker                          

11 Body Roof                            

12 Body Side                            

13 Body Window front                    

14 Body Window front frame              

15 Body Window Side                     

16 Body Window side frame               

17 Mirrors 1                            

18 Mirrors 2                            

19 Open Grill Lower                     

20 Open Grill Upper                     

21 OCDA Detailed Underbody              

22 Engine Undershield                   

23 Upstream ducting                     

24 Engine Encapsulation                 
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OCDA Notchback: STL File content (2)

25 Rims front                           

26 Rims rear                            

27 Tires front                          

28 Tires rear                           

29 Wheel Support front 1                

30 Wheel Support front 2                

31 Wheel Support rear                   

32 Brake Disc front                     

33 Brake Disc rear                      

34 Powertrain                           

35 Exhaust System 1                     

36 Exhaust System 2                     

37 Exhaust System 3                     

38 Heat Exchanger Frame                 

39 Heat Exchanger Core                  

40 Heat Exchanger Sealing               

41 Fan shroud                           

42 Fan shroud sealing                   
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OCDA Notchback: STL File content (3)

43 Notchback B-Pillar                   

44 Notchback Body side                  

45 Notchback C-Pillar                   

46 Notchback Roof                       

47 Notchback Trunk                      

48 Notchback Window rear                

49 Notchback Window rear frame          

50 Notchback Window side                

51 Notchback Window side frame          

52 PROBES - TUM Main body centerline    

53 PROBES - TUM Main body z-plane 150mm 

54 PROBES - TUM Side Window             

55 PROBES - TUM Front Window            

56 PROBES - TUM Notchback               

Spheres are only 

used to visualize 

Pressure tap 

location.

Exact Pressure 

tap position (in 

the center of 

each sphere) 

shown in table on 

slide
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OCDA Notchback: STL File content (4)

57 PROBES - Ford Main body centerline   

58
PROBES - Ford Main body z-plane 

150mm

59 PROBES - Ford Side Window            

60 PROBES - Ford A-Pillar               

61
PROBES - Ford Main body z-plane 

500mm

62 PROBES - Ford Notchback              

63 PROBES - Ford Engine Encapsulation   

64 PROBES - Ford Upstream Ducting       

65 PROBES - Ford Fan Shroud             

66 PROBES - Ford Powertrain             

67 PROBES - Ford Front Wheelhouse       

68
PROBES - Ford OCDA Detailed 

Underbody

Spheres are only 

used to visualize 

Pressure tap 

location.

Exact Pressure 

tap position (in 

the center of 

each sphere) 

shown in table on 

slide
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OCDA Notchback: STL File content (4)

69 PROBES - Ford HX                     

70 CTRL_SURFACE_Grill_Upper             

71 CTRL_SURFACE_Grill_Lower             

72 CTRL_SURFACE_Outlet                  

73 CTRL_SURFACE_Wheelhouse_LHS          

74 CTRL_SURFACE_Wheelshouse_RHS

Spheres are only 

used to visualize 

Pressure tap 

location.

Exact Pressure 

tap position (in 

the center of 

each sphere) 

shown in table on 

slide

Control surfaces 

(only) used to 

determine engine 

bay mass flow 

in/out.
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OCDA Notchback: Pressure Probe Location (1)

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

M
a
in

b
o
d
y
 C

e
n
te

rl
in

e

2
3

1 -798,25 0 150

2 -700 0 406,35

3 -600 0 462,63

4 -500 0 499,45

5 -400 0 527,7

6 -300 0 550,85

7 -100 0 587,73

8 0 0 603,05

9 100 0 616,9

10 300 0 640,83

11 350 0 645,93

12 413,1 0 625

13 464,13 0 625

14 543,18 0 675

15 624,25 0 725

16 707,88 0 775

17 885,33 0 875

18 1084,9 0 975

19 1199 0 1025

20 1300 0 1051,5

21 3752,7 0 450

22 3757,9 0 350

23 3804,1 0 250

M
B

 C
o
n
s
ta

n
t 

Z
-P

la
n
e
 1

5
0
m

m

2
0

24 -793,1 -200 150

25 -758,35 -400 150

26 -671,63 -600 150

27 -526,25 -800 150

28 500 -880,55 150

29 700 -883,25 150

30 900 -889,2 150

31 1100 -893,23 150

32 1300 -895,28 150

33 1500 -895,4 150

34 1700 -893,55 150

35 1900 -889,7 150

36 2100 -883,78 150

37 2300 -883,98 150

38 3300 -830,78 150

39 3500 -777,73 150

40 3656,8 -700 150

41 3712,5 -600 150

42 3765,4 -400 150

43 3791,3 -200 150

S
id

e
 W

in
d
o
w

1
1

44 1100 -681,75 875

45 1300 -630,23 975

46 1100 -723,63 775

47 1300 -681,85 875

48 1100 -761,53 675

49 1300 -766,35 675

50 1300 -728,8 775

51 1500 -769,13 675

52 1500 -731,85 775

53 1500 -685,2 875

54 1500 -628,05 975

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

F
ro

n
t 

W
in

d
o
w

1
1

55 553,5 -200 675

56 718,28 -200 775

57 895,8 -200 875

58 1095,9 -200 975

59 589,2 -400 675

60 754,38 -400 775

61 932,43 -400 875

62 1134,9 -400 975

63 661,1 -600 675

64 827,65 -600 775

65 1007,9 -600 875

N
o

tc
h

b
a

c
k

2
8

107 1900 0 1102,4

108 2100 0 1100,28

109 2300 0 1090,3

110 2500 0 1067,15

111 2600 0 1047,75

112 2700 0 1017,73

113 2820,15 0 975

114 2944,43 0 925

115 3057,9 0 875

116 3164,15 0 825

117 3265,23 0 775

118 3300 0 757,33

119 3400 0 746,1

120 3500 0 735,35

121 3575,25 0 725

122 3700 0 717,45

123 3709,73 0 650

124 3715,28 0 600

125 2803,68 -200 975

126 3042,9 -200 875

127 3251,25 -200 775

128 3500 -200 731,48

129 2743,55 -400 975

130 2989,1 -400 875

131 3200,9 -400 775

132 3500 -400 721,2

133 2619,5 -600 975

134 2778,4 -600 925

M
B

 C
L

3

191 -804,8 0 -103

193 3799,3 0 150

195 -724,8 0 384,1

M
B

 Z
1

5
0

m
m

1
2

196 -453 -843,4 150

197 375 -887,8 150

198 3588 -748 150

199 3300 830,8 150

200 3500 777,7 150

201 3656,8 700 150

202 -592 -730,5 150

203 -394 -859,9 150

204 2400 -888,9 150

205 3208 -855,5 150

206 3588 748 150

207 3765 400 150

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

M
B

 S
id

e
w

in
d
o
w

1
1

208 1020 -759 675

209 1020 -741,1 725

210 1020 -720,9 775

211 1100 -698,8 830

212 1200 -676,7 880

213 1300 -654,5 925

214 1400 -641,8 950

215 1200 -706,5 820

216 1200 -724,4 780

217 1400 -681,2 880

218 1400 -728,5 780

A
-P

ill
a
r

6

219 728,2 -733 675

220 874,3 -701,5 775

221 1034,3 -664,5 875

222 1219 -617 975

223 1018,3 -648,7 875

224 1060 -675,8 875

M
B

 Z
5

0
0
m

m

1
0

225 3300 -782,4 500

226 3425 -762,3 500

227 3525 -743,3 500

228 3599,5 -690 500

229 3646,2 -600 500

230 3300 782,4 500

231 3425 762,3 500

232 3525 743,3 500

233 3599,5 690 500

234 3646,2 600 500

N
o
tc

h
b
a
c
k

1
4

259 2930,6 -689,8 775

260 3008,4 -677,2 775

261 3085,5 -643,1 775

262 2753,8 -656,6 875

263 2831,7 -643,3 875

264 2872,8 -625,7 875

265 2561,2 -619,1 963,8

266 2664,2 -576 975

267 3099,9 -588,4 775

268 2897,9 -565,2 875

269 2667,9 -529,1 975

270 3008,4 677,2 775

271 2831,7 643,3 875

272 2619,5 600 975

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

M
o
to

rh
o
u
s
in

g

2
4

400 -617,44 0 -92,5

401 -430 0 -129,17

402 -155 0 -137,5

403 105 0 -137,5

404 365 0 -137,5

405 -617,44 300 -92,5

406 -430 300 -129,17

407 -155 300 -137,5

408 105 300 -137,5

409 365 300 -137,5

410 -535 0 435,44

411 -403 0 478,32

412 -155 0 527,16

413 105 0 555,16

414 278,99 0 540

415 355,93 0 355

416 -495 518,75 245

417 -195 435,1 245

418 5 424,62 245

419 205 414,13 245

420 -495 -518,75 245

421 -195 -435,1 245

422 5 -424,62 245

423 205 -414,13 245

D
u
c
ti
n
g

3
0

450 -630 0 362,44

451 -630 -125 362,2

452 -630 125 362,2

453 -630 -250 361,88

454 -630 250 361,88

455 -700 0 354,1

456 -700 -125 353

457 -700 125 353

458 -700 -250 349,13

459 -700 250 349,13

460 -630 402,9 5

461 -630 401,47 105

462 -630 403,4 205

463 -630 404,9 305

464 -630 -402,9 5

465 -630 -401,47 105

466 -630 -403,4 205

467 -630 -404,9 305

468 -750 0 -50,15

469 -750 75 -49,95

470 -750 150 -49,25

471 -750 -75 -49,95

472 -750 -150 -49,25

473 -630 0 -62,47

474 -630 75 -62,57

475 -630 150 -62,66

476 -630 225 -62,72

477 -630 -75 -62,57

478 -630 -150 -62,66

479 -630 -225 -62,72

F
a
n
 

S
h
ro

u
d

6

480 -526,25 300 225

481 -526,25 300 75

482 -456,2 -160 160,1

483 -456,2 160 160,1

484 -456,2 0 320

485 -456,2 0 0
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# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

E
n
g
in

e

2
6

500 -115 0 387,5

501 -15 0 387,5

502 -259 0 135

503 -259 75 135

504 -259 -100 135

505 -259 0 285

506 -259 100 285

507 -259 -100 285

508 -259 200 285

509 -259 -200 285

510 -259 0 -35

511 -259 -100 -35

512 255 -216,56 285

513 80 -216,56 285

514 -95 -216,56 285

515 255 -249,96 135

516 80 -249,96 135

517 -95 -249,96 135

518 255 -227,1 -35

519 80 -227,1 -35

520 -95 -227,1 -35

521 -95 0 -97,34

522 80 100 -97,34

523 80 0 -97,34

524 80 -100 -97,34

525 255 0 -97,34

W
h

e
e
lh

o
u
s
e

2
6

550 -380,29 -750 -115

551 -343,04 -600 -115

552 -130 -479 -155

553 0 -473,4 -155

554 130 -467,81 -155

555 334,9 -506,09 -115

556 384,79 -600 -115

557 406 -750 -115

558 -377,67 -750 43,15

559 -356,53 -750 199

560 -272,73 -750 331,81

561 -143,05 -750 420,67

562 10,68 -750 452,54

563 164,46 -750 420,88

564 293,38 -750 330,82

565 378,34 -750 198,6

566 401,96 -750 43,11

567 -339,45 -600 30,23

568 -318,19 -600 173,58

569 -245,15 -600 298,08

570 -127,79 -600 381,66

571 13,6 -600 409,76

572 154,19 -600 378,11

573 270,12 -600 291,95

574 351,02 -600 171,73

575 379,08 -600 30,12

OCDA Notchback: Pressure Probe Location (2)

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

O
p
e
n
 C

o
o
lin

g
 F

lo
o
r

3
4

600 -762,5 0 -111,2

601 -729,72 0 -115

602 -697 0 -118,78

603 -600 0 -130

604 -400 0 -153,125

605 -200 0 -165,55

606 0 0 -170,725

607 200 0 -170,475

608 580 0 211,4

609 900 0 154,8

610 1100 0 109,15

611 1500 0 85,27

612 1700 0 76,43

613 1900 0 67

614 2500 0 -82,77

615 2700 0 -123,43

616 2900 0 -118,44

617 3100 0 -104,17

618 3300 0 -89,08

619 3500 0 -68,5

620 3700 0 -31,07

621 540 -339,3 -120

622 750 -328,45 -120

623 1100 -590 -155,66

624 1500 -360 -150,12

625 400 -550 -159,6

626 500 -700 -159,7

627 540 -590 -164,6

628 750 -590 -160,05

629 1100 -360 -155,66

630 1500 -590 -150,12

631 2403,7 -740 -97,1

632 2793,2 -740 461,5

633 3172,9 -740 185,2

# of 

Probes

Probe 

# 

(CAE)

X [mm] Y [mm] Z [mm]

H
e
a
t 
E

x
c
h
a
n
g
e
r

6
0

700 -569 301,5 315

701 -569 234,5 315

702 -569 167,5 315

703 -569 100,5 315

704 -569 33,5 315

705 -569 -33,5 315

706 -569 -100,5 315

707 -569 -167,5 315

708 -569 -234,5 315

709 -569 -301,5 315

710 -569 301,5 249

711 -569 234,5 249

712 -569 167,5 249

713 -569 100,5 249

714 -569 33,5 249

715 -569 -33,5 249

716 -569 -100,5 249

717 -569 -167,5 249

718 -569 -234,5 249

719 -569 -301,5 249

720 -569 301,5 183

721 -569 234,5 183

722 -569 167,5 183

723 -569 100,5 183

724 -569 33,5 183

725 -569 -33,5 183

726 -569 -100,5 183

727 -569 -167,5 183

728 -569 -234,5 183

729 -569 -301,5 183

730 -569 301,5 117

731 -569 234,5 117

732 -569 167,5 117

733 -569 100,5 117

734 -569 33,5 117

735 -569 -33,5 117

736 -569 -100,5 117

737 -569 -167,5 117

738 -569 -234,5 117

739 -569 -301,5 117

740 -569 301,5 51

741 -569 234,5 51

742 -569 167,5 51

743 -569 100,5 51

744 -569 33,5 51

745 -569 -33,5 51

746 -569 -100,5 51

747 -569 -167,5 51

748 -569 -234,5 51

749 -569 -301,5 51

750 -569 301,5 -15

751 -569 234,5 -15

752 -569 167,5 -15

753 -569 100,5 -15

754 -569 33,5 -15

755 -569 -33,5 -15

756 -569 -100,5 -15

757 -569 -167,5 -15

758 -569 -234,5 -15

759 -569 -301,5 -15
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Ford HX1: Pressure Drop Characteristic

In this table, ρ is the reference 

density, U is the reference velocity

Instrumented Radiator Ford HXC1 Rho 1,204 kg/m3

Velocity ΔP Velocity ΔP Width 0,670 m

m/s Pa m/s Pa Height 0,395 m

0,46 6,20 0 0,00 Thickness 0,027     m 

0,92 17,54 1 23,09

1,39 32,59 2 57,74

1,85 50,34 3 103,95

2,31 71,03 4 161,72

2,77 94,11 5 231,05

3,70 147,17 6 311,94

4,63 208,08 7 404,39

5,54 276,46 8 508,40

6,47 353,07 9 623,97

7,39 440,83 10 751,10

8,33 539,79 11 889,79

9,25 651,10 12 1040,04

10,16 774,63 13 1201,85

11,10 906,34 14 1375,22

15 1560,15

16 1756,64

17 1964,69

18 2184,30

StarCCM PFLOW FOAM

Porosity Inertial Resistance 214,07 177,75

Porosity Viscous Resistance 641,11 532,34

y = 5,78x2 + 17,31x

y = 5.78x2 + 17.31x

0

500

1000

1500

2000

2500

0 5 10 15 20

Δ
P

 (
P

a
)

Velocity (m/s)

Ford HXC1

Instrumented Radiator

Poly. (Ford HXC1)

Poly. (Instrumented
Radiator)

Equation for 2nd Order 

Quadratic for Pressure 

Loss:

(Δp = a.U2+b.U)

a = 5.78

b = 17.31

FORD HXC1

** data measured from 

Ford Instrumented 

Radiator
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OCDA Natchback: Baseline Configuration/Test Condition

• Body style: Notchback

• Wheels: DrivAer wheels

• Grills: Open

• Ride Heights:

– Front: 686mm

– Rear: 682mm

• Sealing: fully sealed

• Vehicle Speed: 140kph

• Yaw angle: 0°

• Ground Simulation:OFF (Static floor & wheels)

Front ride

height:

686mm

Rear ride

height:

682mm

Ride height information included in ANSA model

Part: 79_Reference_Geometry

Floor position

(at the bottom

of ride height line

@ z = -317.6mm)

Minimal interference between tire and floor
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OCDA Notchback: Result documentation

• Ford recommends to use the attached template for the
documentation of the OCDA CAE results.

COMPANY Ford Motor Company DATE 19.09.2017 CONTACT Brendan Luneman

DrivAer Configuration EMAIL bluneman@ford.com

Vendor CD-adapco Mesh Type Trim WT length upstream [m] 20

Software STAR-CCM+ Minimum Cell Size [mm] 2,5 WT length downstream [m] 40

Version v11.06.011 Total Number Cells [x10 6 ] WT width / height [m] 22 / 9

Yaw Angle [deg] 0 Turbulence Model Class DES Bodystyle Notchback

Vehicle Speed [ms-1] 38,89 Turbulence Model k-w SST Mirrors OCDA

Density [kg m-3] 1,204 Near wall treatment Hybrid Front Ride Height (mm) 686

Absolute Ref. Pressure [Pa] 101325 Compressible Flow No Rear Ride Height (mm) 682

Solution Method NS-Transient

Heat Exchanger Ford HX1 (baseline) UPPER COOLING INTAKE Open

5,78 LOWER COOLING INTAKE Open

17,31 Wheel Type OC DrivAer

HX x-Position  [mm] 35

HX Thickness  [mm] 27

Fan Shroud x-Pos. [mm] 209,44 Road Simulation Static

Sealing Fully sealed Rim Simulation Static

Leakage Area (mm 2 ) 0 Tire Simulation Static

COMMENTS

Drag (Cx) [-] Radiator Mass Flow [kg/s] Wheelhouse LHS Flow [kg/s]

Frontal Area [m2] 2,170 Upper Grill Flow [kg/s] Wheelhouse RHS Flow [kg/s]

Front Lift (Czf) [-] Lower Grill Flow [kg/s] Tunnel Flow [kg/s]

Rear Lift (Czr) [-]

Underhood Ref Pressure (#415) (Cp)  [-]:

U
p

p
er

b
o

d
y 

C
en

te
rl

in
e 

P
re

ss
u

re
 (

C
p

)

U
n

d
er

b
o

d
y 

C
en

te
rl

in
e 

P
re

ss
u

re
 (

C
p

)

C
o

o
lin

g
 P

a
ck

a
g

e 
(C

A
D

)HX Pressure Drop               A:

D p = A*v + B*v^2                   B:

Wheel Type (Comments)
- rigid / no deformation               

- solid contact patch

C
FD

 M
o

d
el

 

 - standard open bar grills

 - mirrors included

 - solid wheels (milled, as CAD data)

 - wheel house air exit open

 - rear lower engine exit open

CFD Results

Wheel-house Ref Pressure (#566) (Cp)  [-]:  

Upperbody Centerline Pressure (Cp) Underbody Centerline Pressure (Cp)

Flow Boundary Conditions Turbulence Settings Vehicle Options 

Heat Exchanger/Cooling Package Data Cooling Configuration Vehicle Configuration

CFD DATA EXCHANGE

N_EB_wM_wW_woL_oG

CFD Solver Mesh Settings Tunnel Size

Sealing - Fully Sealed
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0,2

0,4

0,6

0,8
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-800 -300 200 700 1200 1700 2200 2700 3200 3700

M
e

an
 c

P
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M
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