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Description [3]
brake duct front
brake duct front
Initial Baseline
brake duct front
Inital Baseline.
brake duct front

GV, BB, RW, RWEP (23]

GV, BB, RW, RWEP [24]

GV, BB, RW, RWEP [25]

(2015 w)
wep thin - rw sgs [26]
rwep thin - v sgs [27]
GV, BB, RW, RWEP (28]
GV, 88, RW, RWEP [31]
radiators
o radiators
incompressible of #2420
o radiators of #2422

diff strakes less camber
fw strakes off
fwep notch
w more camber
W notch large
floor penna
sidpod narrow
dif profe straighter
fw y250 trim small
v flck
wlow drag
w camber low
diff more angle
sidepod vane ni
bb fast
bb small
bb ot
tv camber
tv camber and fiick
bb fast and small
bb very fast and small
bb fast/ small and penna
w connectors nd
r barrel wings
fw foot ibd trim
fw vanes ni
diffstrakes ibd trim
tv camber and flick no
bb fastismalliobd and penna
dift strakes ibd trim / no.
diff strakes trim / no
W main plane short
B721/8724/B729/B731
previous and B727

penna large
bb small
fw y200 nd
diffwide
diff wide | fence obd
penna small
tv fick large:
bb i
sidepod vane Ic no
fw abd profie no
fw gy
w gy 5mm
fw profile extended
f strakes x4
diff wide and spat trim
B810/8314/8815
B810/8814/B815 / B723 barrels
B810/B814/B815 / BS18 fence obd
B810/BB14/B815 / V8 barrels
B810/B814/B815 / B820 barrels
B810/B814/B815 / BE21 barrels
B818/8319
8822/ B824c barrels (3 wings)
8822/ B825b barrels (2 wings)
8322/ B824d barrels (3 wings)
8322/ 88250 barrels (2 wings)
8822/ BB24e barels (3 wings)
8822/ BB25e barrels (2 wings)

intake vanes ni
fw top vanes ibd
intake vanes no
W low camber
tv wings ibd
floor top fence obd
barrel ftspiit
penna fence
fw top vanes obd
fw top vanes obd v2
B903/BI05/BI06/BI0T/BIOI

bb 2 levels
difffence obd short
diff boat more expension
o top vanes unted - rigina barss
flor edge fick ong - rginal bares
50 2levels more op ange - rginal bares
502 levels more op notch - orgina bares
original barrels
o top vanes unied - rgina ront barrls
lor sdge fick long - orgina ront barrls
55 2lovels more top ange - orignal ont barols
55 2lovels more top notch - orignal font barels

'B1004/B1005/B1007 (1 barrels short)

Product Version [4] W8 [5]
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55M 3 layers
M
36M
41m
33M Slayers
11.6M
56M 3 layers
35M Slayers.
104M
19.8M
58m 3layers
1.2M
58M 3 layers
e
33.8M
44M Slayers
29M, 2,5 layers
44M Slayers
44M Slayers
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Solver [14]
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SimScale OF231
OF 20[22]
SimScale OF231
in-house fe32
SimScale OF231
Fluent
in-house fe32
SimScale OF231
Star COM+
Fluent
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Fluent
Star oM+
Star COM+
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in-house fe32
in-house 632
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sCx [15]
1.04
128
091
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147
131
0.99
113
123
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1.05
121
0.99
156
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116
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1.18
147
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147
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1.24
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1.23
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1.28
1.25
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SCzF
0.89
0.57
0.55
0.39
1.04
0.45
0.93
1.00
0.42
0.78
0.90
0.42
0.92

1.35
0.96
0.77
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1.36
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133
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1.53

1.56
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1.57

SCzR
1.20
1.11
1.04
0.92
1.34
1.28
1.23
1.31
1.36
1.29
1.43
1.36
1.23
463
1.26
1.49
1.51
1.49
1.54
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1.31
175
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203
132
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144
167
222
147
217
177
214
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1.79
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2.18
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2.54
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2.60
266
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2.60
264
277
273
276
2.69
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2.76
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7757
5701
5511
4898
7152
6586
7904
6995
7212
6860
7612
7214
6526
8696
6680
7907
8026
7953
8208

%Aero [18] mdot [19] Folder 20)
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0.804
0797

0.807
0.802
0.803
08
0.804
0.803
0.807
0774
0.805
0.802
0.803
0811
0801
0.802
0.798
0798
081
0816

0.805
081

0812
0.804
0793
0.808
0.801
0.801
0829
0831
0.845

0829
0835
0836
0.841
0.839
084

084

0836
0.838
0.849
0831
0832
0.833
0.845
0.835
0.845
0.868
085

0.843
0851
0.849
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0.845
0.847
0.848
0.846
0.846
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0833
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0.841
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0.842
0.834
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0.839
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0833
0.832
0.836

1.885
1.853
1.842
1.877
1.874
1.888
186
1875
1.876
1.895
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1.893
1.878
1.876
1.916
1.884
1.883
1.861
1.863
1.936
1.928
1.946
1.884
1.889
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1.859
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1.938
1.885
1.872
2007
2116
2149

2.3
2113
2405
2472
215
21423
2135
2138
2136
2161
2095
2426
2404
2497
2218
2338
2195
2.358
2344
2215
2245
2346
2307
2336
2275
2303
2.307
2332
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2335
2329
2328
2336
234
2335
2332
2345
2301
2.356

2391
2317
2372
234
2422
2401
2394
2339
2342
2408
2387
2.365
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https://drive.google.com/open?id=0B7k9jmXcLujDdHd0bGxXM29FQWs
https://drive.google.com/folderview?id=0B1SKYcwzBa8GbjdwN2xDNFp0NUE&usp=sharing
https://drive.google.com/folderview?id=0B5sziVYqZ3F3MHFEeHM2OE9ReFE&usp=sharing
https://drive.google.com/folderview?id=0B_5Kdx7L3l1pY296OXUtenY3OEE&usp=sharing
https://drive.google.com/folderview?id=0B1SKYcwzBa8GRG9aeVJIRjBTMVk&usp=sharing
https://drive.google.com/open?id=0B7k9jmXcLujDcVdGOU1mUlNlWEU
https://drive.google.com/folderview?id=0B_5Kdx7L3l1pUWlZQzV4TVpJbk0&usp=sharing
https://drive.google.com/folderview?id=0B1SKYcwzBa8GNjg5TlkzYURiSUU&usp=sharing
https://drive.google.com/open?id=0B5znkQHCZ9HyUEwxWGtUdlpTRjg
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https://drive.google.com/folderview?id=0B1SKYcwzBa8GSXphTG5FSVVicVE&usp=sharing
https://drive.google.com/open?id=0B7k9jmXcLujDUnZ6cGlxbEZrbGM
https://drive.google.com/open?id=0B5znkQHCZ9HyOE1jVEM2ejVweUk
https://drive.google.com/open?id=0B5znkQHCZ9Hyck14TkZHZzQwMnM
https://drive.google.com/folderview?id=0B_5Kdx7L3l1pSXNvemlHYzJGbm8&usp=sharing
https://drive.google.com/open?id=0B1SKYcwzBa8GS2pSMDBkd05UdW8
https://drive.google.com/folderview?id=0B_5Kdx7L3l1pMUc0cGFLS0gxU28&usp=sharing
https://drive.google.com/open?id=0B_5Kdx7L3l1pOEk1dW9yNVdBNnM
https://drive.google.com/open?id=0B5r-bsSXKSt0Y0hJcml4NEw4YTg
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2514 31A2016  susieioseior-cgnasarss | F1 | BI00B 3475 20 50 00 00 00 50 1225 s  2M NP BambeOF | 124 | 360 157 203 291 43.7% Foder | 0841 245

2515 31.Au2016  siomprooseronropmarnsarss | F1 | BI00B 3475 20 50 00 00 00 50 1225 wur  2M NP ambeor | 123 356 158 198 289 44.4% Foder 083 | 2424

2516 31-Aug20t6 orgial rontbarrels F1 3475 20 50 00 00 00 50 1225 wur 2M NP BambeoF | 123 348 153 195 282 44.0% Foder 083 237

2517 ot-sept-16 e barrels short F1 475 20 50 00 ! ambeoF | 1.23 ! . . ! y Folder

06-sept-16 bb fast F1 B1101 3475 20 50 00 00 00 50 1225 waF 20M Bramble OF 1.57 1.96 285 44.5% Folder 0.842 2403
2520 06-sept-16 spat trim F1 B1102 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 1.23 3.52 167 1.95 2.86 44.6% Folder 0837 2393
2521 06-sept-16 tv more camber F1 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 1.22 3.55 1.59 1.97 2.90 44.7% Folder 0833 2418
2522 06-sept-16 fw tunnel obd F1 B1104 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 1.24 3.54 1.54 2.00 2.86 43.5% Folder 0841 2407
2523 07-sept-16 diff additional strake. F1 B1105 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 123 356 158 1.97 289 44.5% Folder 0837 2419
2524 07-sept-16 fw tunnel ibd F1 B1106 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 123 3.44 148 1.96 278 43.0% Folder 084 2337
2525  08-sept-16 floor curl long F1 B1107 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 1.23 355 158 1.97 289 44.5% Folder 0.837 2416
2526 07-sept-16 B1103/B1105 F1 ‘ 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 1.23 3.55 1.59 1.96 290 44.8% Folder 0.835 2418
2527 09-sept-16 Diffuser wide F1 B1108 3475 20 50 00 00 00 50 1225 war 20M NP Bramble OF 123 3.49 1.57 1.92 2.84 45.1% Folder 0837 2374

12-5ept-16 Nose short B1109

3475 0 00 0 Bramble OF

S5 20 8 00 00 00 80 1225 Bambeor | 123 389 161 198 202 M48% e 0w 2e

29-sept-16 FIA box correction F1




PERRINN F1 2017 development curve (L/D)
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RADIATORS

Main radiator pressure drop characteristic

Quadratic coeficient 1.6
Linear coeficient 25
Velocity dP
(m/s) (Pa)
0 0
2 76
4 230
6 440
8 696
10 995
12 1332
Porous model coeffs for OF Link
MESH
Mesh size for HALF CAR model (typical) 25M
Surface mesh size (typical in mm):
bodywork, engine bay, WAKEFLOOR
(refinement box designed in Onshape) 6.25mm
underfloor, wings, tyre 3.125mm
wing trailing edges, turning vanes, fence edges,
tyre contact patch 1.5625mm
Surface layer thickness (typical in mm) 0.4mm
Number of surface layer mesh:
engine bay, wheel rim (all other areas where flow
is not attached) 0
bodywork, underfloor, tyre 2
wings, ground, tyre contact patch 5
SOLVE
Number of iterations (typical) 2500
Convergence needs to be checked by ploting
downforce (Fz) - variation should be less than
2% over last 500 iterations
POSTPRO
number of iterations for averaging results 500
Cp images:
output complete car surface
maximum zoom keeping full car in window
scale [-2;+1]
views
CpT images:

output slices in X and Y direction
maximum zoom keeping full car in window

[-1;+1]
every 100mm

scale
offsets

(Pa) vs. (m/s)

1500 B dP (Pa)

1000
g
~ 500

0
0 2 4 6 8 10 12
(m/s)

level 8
level 9
level 10

bottom, top, front, back, side


https://docs.google.com/spreadsheets/d/1QXOt_CEpFW3YGdwVwZ525XCm4SRe9scHnTi4fjiGM3w/edit?usp=sharing

in house FOAM

-1.000e+00 0.7

0.35 0
P L [|]]] \l\

1.000e+00

simscale

Seperation point on top of the tire is much later than other runs

TotalSim RUN2404 (F1 2016)

fluent

star







Incompressible Steady-State Priority (high -> low)

Solver Type SIMPLEC
Turbulence Model realizableKE
grad(p) leastSquares
grad(U) leastSquares
div(phi,U) linearUpwindV
div(phi,k) linearUpwind
div(phi,omega) linearUpwind
div(phi,epsilon) linearUpwind
div((nuEff*dev(T(grad(U))))) linear
laplacian(nu,U) linear corrected
laplacian(nuEff,U) linear corrected
aplacian((1|A(U)),p) linear corrected
Interpolation scheme for default linear
Surface-normal gradient scheme for default corrected

SIMPLE
kOmegaSST-CC
linear

linear

GammaV
Gamma

Gamma

Gamma

kOmegaSST

limitedLinear
limitedLinear
limitedLinear
limitedLinear

k-epsilon

vanLeer
vanLeer
vanLeer
vanLeer

bounded upwind
bounded upwind
bounded upwind
bounded upwind

tested - tested (correlation problems)
- available in SSC
- available in OF231
- available in OF30
- available in fe32
- other



[1] do not modify

[2] put the date at which the run with all postpro is completed
[3] change relative to previous baseline

[4] Onshape model version

[5] front ride height in mm

[6] front ride height in mm

[7] rear ride height in mm

[8] yaw in deg

[9] steer in deg

[10] roll in deg

[11] m/s

[12] HALF or FULL car mesh

[13] mesh size example 25M

[14] STAR or FLUENT or FOAM or FLOW etc...
[15] SCx = Force / (0.5*rho*V2)

Force in N (sum of pressure and viscous forces)
rho in kg/m3

Vinm/s

[16] L/D = SCz / SCx

[17] Total moment about origin in NM for full car (enter as positive number)
[18] %Aero = SCzF / SCz

[19] Radiator mass flow
in kg/s

[20] Add link to a PUBLIC folder containing all Cp and CpT plots
[21] L/D = SCz / SCx

[22] to be replaced with SimScale data - Luca

[23] guide vane, barge board, rear wing, rear wing end plate
[24] guide vane, barge board, rear wing, rear wing end plate
[25] guide vane, barge board, rear wing, rear wing end plate

[26] rear wing end plate thin



rear wing slot gap seperator

[27] rear wing end plate thin
rear wing slot gap seperator

[28] guide vane, barge board, rear wing, rear wing end plate
[29] guide vane, barge board, rear wing, rear wing end plate
[30] V5 with V4 rear wing end plate - will call it V4 then...

[31] guide vane, barge board, rear wing, rear wing end plate



