2021 Polaris 850 VR1 Matrix stock evaluation

Well known trail and drag sled tuner Boyd McGarry of BCM Performance in
Horseheads, NY (607-738-5989) brought his well-broken in 2021 Polaris 850 VR1
Matrix to DTR for stock evaluation and to see how his 850 VR1 Matrix reflash, using
Torque Link would perform on his new engine.

Boyd brought the sled here with engine broken in properly (hard), but with the ECU still
in “breakin mode”. Today we would do two back to back 10 second dyno sweep tests in
breakin mode, then with Boyd using Torque Link to remove the breakin mode, and
finally with the BCM reflash. This would show us how the Polaris ECU leans out mixture
at WOT initially to help heat the pipe quickly, then gradually increases fuel flow as the
pipe reaches peak temperature. This hastens the heating of the pipe to create optimal
performance quickly, but some early 850 owners complain that the enrichening mixture
makes it feel like the HP “fades” on long runs at WOT and revs diminish. This gradually
increasing fuel flow is further aggravated by the fact that the hotter the pipe gets, the
lower the airflow CFM becomes which enrichens A/F even more, reducing hot pipe HP.
Boyd’s tune reverses that phenomenon—=keeping the fuel flow lean as the pipe builds
temperature (test one) then very subtly reducing and flattening the hot pipe fuel curve to
match the slightly declining airflow at maximum pipe temperature (test two).

After two 10 second WOT dyno tests to heat soak the engine, we did two tests with the
ECU set in “breakin mode”. Then Boyd removed the breakin mode for two tests, and
finally reflashed the ECU with his VR1 Matrix tune. All tests are with complete stock
Exhaust system and 90.9 R+M/2 octane, 3.3% ethanol fuel measured here.

Breakin mode, test one.
EngSpd STPPwr STPTrq BSFA B FulA B LM1AF1 LM1Air FulPrA  ServoV
RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6800 117.5 90.8 0.593 68.8 13.95 207.6 64.3 63.4
6850 118.4 90.8 0.590 69.0 13.97 208.4 64.3 63.0

6900 119.1 90.7 0.593 69.8 13.99 211.0 64.2 62.5
6950 120.1 90.8 0.599 71.0 14.01 21561 64.2 61.8
7000 121.3 91.0 0.602 72.1 14.02 218.7 64.2 61.4
7050 122.6 91.3 0.615 74.4 14.04 2258 64.1 61.0
7100 124.3 91.9 0.631 77.4 14.04 234.9 63.9 60.6

7150 127.0 93.3 0.646 81.0 13.91 243.6 63.7 60.2
7200 129.5 94.4 0.649 82.9 13.74 246.3 63.7 60.0
7250 131.9 95.5 0.650 84.6 13.57 248.4 63.6 59.9
7300 134.7 96.9 0.651 86.6 13.37 250.4 63.6 59.8
7350 138.9 99.3 0.643 88.2 13.20 251.8 63.6 59.9
7400 141.7 100.6 0.634 88.7 13.17 2525 63.6 59.8
7450 144.2 101.6 0.625 89.0 13.17 253.3 63.6 59.8
7500 147.2 103.1 0.616 89.4 13.19 255.1 63.6 59.7
7550 150.3 104.5 0.608 90.1 13.24 258.1 63.5 59.7
7600 152.7 105.5 0.600 90.5 13.30 260.2 63.5 59.6



7650 1556.7 106.9 0.591 90.8 13.37 262.6 63.5 59.5
7700 158.2 107.9 0.586 91.5 13.42 265.5 63.5 59.3
7750 160.4 108.7 0.579 91.7 13.44 266.7 63.6 59.0
7800 162.6 109.5 0.571 91.7 13.48 2671 63.6 58.5
7850 164.3 109.9 0.565 91.6 13.51 267.7 63.6 58.0
7900 165.8 110.2 0.559 91.5 13.55 268.0 63.6 57.4
7950 167.0 110.3 0.555 91.5 13.59 268.9 63.6 56.6
8000 167.8 110.2 0.554 91.8 13.61 2701 63.6 55.8
8050 168.5 109.9 0.555 924 13.60 2711.7 63.5 54.8
8100 168.9 109.5 0.556 92.7 13.55 2711.7 63.4 53.8
8150 168.8 108.8 0.560 93.3 13.47 271.9 63.4 52.9
8200 168.1 107.7 0.565 93.8 13.36 270.9 63.4 51.8
8250 166.7 106.1 0.568 93.5 13.25 267.9 63.5 50.6
8300 165.5 104.7 0.567 92.6 13.21 264.4 63.5 49.3
8350 164.8 103.6 0.564 91.6 13.22 262.0 63.6 48.0
8400 164.0 102.5 0.557 90.1 13.29 259.0 63.7 46.4
8450 163.5 101.6 0.547 88.2 13.42 256.0 63.8 447
8500 163.2 100.8 0.535 86.2 13.56 252.9 63.8 42.9
8550 162.0 99.5 0.527 84.3 13.72 250.0 63.9 40.4

Breakin mode, test two
EngSpd STPPwr STPTrq BSFA B FulA B LM1AF1 LM1Air FulPrA  ServoV

RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6750 114.9 89.4 0.629 71.4 13.71 211.7 64.2 63.2
6800 115.1 88.9 0.615 69.8 13.72 207.2 64.3 62.1

6850 115.5 88.6 0.612 69.7 13.72 207.0 64.3 61.2
6900 116.2 88.4 0.606 69.5 13.72 206.2 64.3 60.5
6950 117.0 88.4 0.605 69.9 13.73 207.7 64.3 59.9

7000 118.0 88.6 0.614 71.5 13.73 212.3 64.1 59.6
7050 119.4 89.0 0.631 74.4 13.73 220.9 64.0 59.2
7100 121.6 89.9 0.652 78.2 13.64 230.7 63.7 59.0
7150 124.0 91.1 0.661 80.9 13.46 235.7 63.7 58.9

7200 126.3 92.1 0.664 82.8 13.27 237.6 63.6 58.8
7250 129.0 93.4 0.668 85.0 13.02 239.4 63.6 58.6
7300 131.7 94.8 0.669 87.0 12.84 241.7 63.5 58.5
7350 134.0 95.8 0.669 88.4 12.77 2443 63.5 58.4
7400 136.1 96.6 0.668 89.7 12.75 2474 63.5 58.3
7450 138.8 97.9 0.667 91.3 12.76 2521 63.5 58.3
7500 143.4 100.4 0.657 92.9 12.86 258.5 63.5 58.4
7550 146.1 101.6 0.649 93.5 12.92 261.2 63.5 58.3

7600 148.5 102.6 0.641 94.0 12.96 263.4 63.5 58.1
7650 150.8 103.5 0.635 94.5 12.97 265.2 63.4 57.9
7700 154.5 105.4 0.621 94.7 12.96 2654 63.4 57.5

7750 156.6 106.1 0.612 94.5 12.96 265.0 63.4 57.1
7800 158.5 106.7 0.604 94.4 12.96 264.7 63.4 56.7
7850 160.2 107.2 0.593 93.8 12.96 262.8 63.4 56.2
7900 161.8 107.6 0.586 93.4 12.98 262.4 63.5 55.7



7950 163.5 108.0 0.581 93.7 13.04 264.3 63.5 55.2
8000 165.0 108.3 0.581 94.6 13.10 268.1 63.4 54.7
8050 166.2 108.4 0.587 96.2 13.11 272.9 63.3 54.1
8100 166.9 108.2 0.595 97.9 13.06 276.6 63.3 53.4

8150 166.9 107.5 0.601 99.0 12.95 277.3 63.2 52.5
8200 165.8 106.2 0.611 99.9 12.78 276.3 63.2 51.3
8250 164.2 104.6 0.621 100.6 12.64 2751 63.2 49.6

8300 163.3 103.4 0.622 100.1 12.59 272.9 63.3 481
8350 162.8 102.4 0.616 98.8 12.59 269.2 63.4 46.8
8400 162.1 101.3 0.605 96.7 12.63 264.4 63.5 45.4
8450 160.8 100.0 0.592 93.8 12.75 258.9 63.6 43.7
8500 159.7 98.7 0.579 91.2 12.95 255.6 63.7 41.9
8550 158.1 97.1 0.568 88.6 13.20 253.0 63.7 394
8600 154.4 94.3 0.568 86.5 13.37 250.3 63.8 36.0

Remove breakin mode, test one

EngSpd STPPwr STPTrq BSFA B FulA B LM1AF1 LM1Air  FulPrA ServoV

RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6750 116.3 90.5 0.598 68.8 13.96 207.3 64.4 63.2
6800 116.8 90.2 0.596 68.7 13.96 207.2 64.4 62.6
6850 117.5 90.1 0.590 68.4 13.97 206.5 64.4 62.0
6900 118.3 90.1 0.584 68.2 13.99 206.1 64.4 61.5
6950 119.2 90.1 0.577 67.9 14.02 205.5 64.4 61.0
7000 120.2 90.2 0.577 68.5 14.05 207.9 64.3 60.7
7050 121.5 90.5 0.591 71.0 14.08 215.7 64.2 60.4
7100 123.4 91.3 0.609 74.2 14.07 225.6 64.0 60.2
7150 126.0 92.6 0.622 77.4 13.98 233.6 63.9 60.2
7200 129.5 944 0.634 81.1 13.74 240.7 63.8 60.3
7250 132.3 95.8 0.637 83.3 13.54 243.6 63.7 60.2
7300 135.0 97.1 0.640 85.3 13.36 246.2 63.7 60.0
7350 137.8 98.4 0.644 87.6 13.22 250.1 63.7 59.8
7400 140.4 99.7 0.638 88.5 13.15 251.5 63.7 59.7
7450 143.1 100.9 0.629 88.9 13.14 252.4 63.7 59.5
7500 145.9 102.2 0.622 89.6 13.17 254.8 63.7 59.3
7550 148.8 103.5 0.618 90.9 13.23 259.7 63.7 59.1
7600 151.9 105.0 0.610 91.5 13.31 262.9 63.7 58.8
7650 154.3 105.9 0.598 91.1 13.37 263.2 63.7 58.6
7700 156.4 106.7 0.587 90.7 13.41 262.6 63.7 58.3
7750 158.7 107.5 0.576 90.2 13.45 262.1 63.7 58.0
7800 161.1 108.5 0.567 90.2 13.50 262.9 63.7 57.7
7850 163.5 109.4 0.557 89.8 13.56 263.3 63.7 57.3
7900 165.2 109.8 0.550 89.7 13.61 263.9 63.7 57.0
7950 166.7 110.1 0.547 90.0 13.67 265.7 63.7 56.4
8000 167.9 110.2 0.552 91.5 13.69 270.6 63.7 55.8
8050 168.8 110.1 0.556 92.7 13.67 273.7 63.7 55.2
8100 169.5 109.9 0.560 93.8 13.59 275.4 63.6 54.4



8150 169.7 109.3 0.563 94.3 13.48 274.8 63.5 53.5
8200 169.6 108.6 0.558 93.5 13.37 269.8 63.5 52.6
8250 169.0 107.6 0.551 91.9 13.26 263.2 63.6 51.6
8300 168.0 106.3 0.543 90.1 13.20 256.8 63.7 50.3
8350 167.6 105.4 0.534 88.4 13.23 252.8 63.7 491
8400 167.3 104.6 0.530 87.5 13.33 2521 63.8 47.7
8450 166.8 103.7 0.529 87.1 13.46 253.4 63.8 46.0
8500 166.0 102.5 0.525 86.0 13.60 252.5 63.9 43.9

8550 164.7 101.2 0.521 84.7 13.69 250.7 63.9 41.7
8600 161.4 98.6 0.525 83.6 13.78 248.9 63.9 38.5
8650 155.2 94.2 0.541 82.9 13.84 247.9 64.0 34.3

Remove breakin mode, test two

EngSpd STPPwr STPTrq BSFA B FulA B LM1AF1 LM1Air FulPrA  ServoV

RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6800 115.0 88.8 0.617 70.0 13.76 208.3 64.4 62.5
6850 115.5 88.5 0.613 69.9 13.77 207.9 64.4 61.6
6900 116.0 88.3 0.607 69.5 13.79 207.0 64.4 60.7
6950 116.9 88.3 0.593 68.4 13.81 204.2 64.4 59.7
7000 117.9 88.4 0.595 69.2 13.83 206.7 64.4 59.2
7050 118.9 88.6 0.604 70.8 13.84 211.9 64.3 58.8

7100 120.2 88.9 0.628 74.4 13.84 222.8 64.1 58.4
7150 122.5 89.9 0.661 79.8 13.71 236.6 63.9 58.0
7200 124.9 91.1 0.669 824 13.49 2401 63.8 57.9

7250 126.8 91.9 0.668 83.6 13.31 240.7 63.8 57.8
7300 128.9 92.8 0.667 84.9 13.14 241.0 63.7 57.8
7350 131.7 94.1 0.659 85.7 12.95 239.7 63.7 57.8
7400 136.0 96.5 0.648 86.9 12.84 2414 63.6 58.0
7450 138.5 97.6 0.644 88.0 12.84 2442 63.6 58.0
7500 140.8 98.6 0.639 88.7 12.85 246.5 63.6 57.9
7550 142.8 99.3 0.631 88.8 12.87 2471 63.6 57.9
7600 146.3 101.1 0.615 88.8 12.95 248.5 63.6 57.9
7650 149.8 102.9 0.607 89.8 13.05 253.2 63.6 57.9
7700 152.5 104.0 0.602 90.5 13.10 256.4 63.6 57.7
7750 155.0 105.1 0.596 91.1 13.13 258.6 63.5 57.4
7800 157.3 105.9 0.590 91.5 13.14 259.9 63.5 57.0
7850 159.4 106.7 0.583 91.6 13.14 260.4 63.5 56.4
7900 161.2 107.2 0.578 92.0 13.16 261.7 63.5 55.9
7950 162.8 107.6 0.580 93.1 13.17 265.2 63.5 55.3
8000 164.1 107.8 0.583 94.4 13.17 268.8 63.5 54.6
8050 165.3 107.9 0.584 95.2 13.14 270.5 63.5 54.0
8100 166.1 107.7 0.591 96.8 13.07 273.6 63.5 53.2
8150 166.4 107.3 0.595 97.8 12.99 2747 63.4 52.5
8200 166.4 106.6 0.597 98.0 12.90 2734 63.4 51.7
8250 165.5 105.3 0.594 96.9 12.79 267.9 63.5 50.7
8300 164.4 104.0 0.592 95.9 12.74 264.4 63.5 49.2
8350 163.9 103.1 0.588 95.0 12.77 262.3 63.6 47.7



8400 163.8 102.4 0.579 93.5 12.84 259.5 63.7 46.3
8450 163.7 101.8 0.570 92.1 12.94 257.7 63.7 44.8
8500 163.4 101.0 0.563 90.7 13.09 256.8 63.8 43.2
8550 162.9 100.1 0.555 89.2 13.24 2554 63.9 413
8600 161.0 98.3 0.548 87.1 13.41 252.4 63.9 38.7
8650 156.7 95.2 0.549 84.9 13.53 2484 64.0 35.1

BCM VRI1 Matrix Reflash, test one
EngSpd STPPwr STPTrq BSFA B FulA B LM1AF1 LM1Air  FulPrA ServoV

RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6750 113.0 87.9 0.613 68.3 13.97 206.2 64.5 62.4
6800 113.1 87.4 0.634 70.6 14.00 213.9 64.3 61.7

6850 114.0 87.4 0.648 72.8 13.98 220.2 64.3 61.2
6900 115.5 87.9 0.650 73.9 13.94 222.9 64.2 61.1

6950 117.9 89.1 0.646 75.0 13.85 224.6 64.1 61.1
7000 121.7 91.3 0.634 76.0 13.71 2255 64.1 61.3
7050 124.2 92.5 0.632 77.3 13.65 228.3 64.0 61.4
7100 126.6 93.6 0.632 78.8 13.62 2321 64.0 61.5

7150 130.9 96.2 0.629 81.2 13.59 238.5 63.9 61.8
7200 134.0 97.7 0.629 83.0 13.57 243.6 63.9 61.7
7250 136.0 98.6 0.632 84.7 13.57 248.6 63.9 61.5
7300 138.0 99.3 0.636 86.4 13.57 253.7 63.8 61.3
7350 140.9 100.7 0.636 88.3 13.56 259.0 63.8 60.9
7400 143.4 101.8 0.631 89.2 13.53 2611 63.7 60.7
7450 145.7 102.7 0.629 90.2 13.50 263.4 63.7 60.5
7500 148.1 103.7 0.625 91.2 13.47 265.7 63.7 60.4
7550 150.8 104.9 0.614 91.2 13.47 265.8 63.7 60.3
7600 153.9 106.3 0.597 90.4 13.52 264.5 63.7 60.3
7650 157.2 107.9 0.583 90.3 13.60 265.6 63.8 60.2
7700 159.4 108.7 0.575 90.3 13.63 266.4 63.8 60.0
7750 161.5 109.4 0.568 90.3 13.66 266.9 63.8 59.6
7800 163.6 110.2 0.566 91.2 13.68 269.7 63.8 59.0
7850 165.4 110.7 0.563 91.7 13.70 271.8 63.8 58.5
7900 167.0 111.0 0.557 91.6 13.75 2723 63.8 58.0
7950 168.4 111.2 0.548 90.9 13.82 271.9 63.8 57.3
8000 169.7 111.4 0.544 90.9 13.86 2724 63.8 56.6
8050 170.8 111.4 0.542 91.2 13.86 273.6 63.8 56.0
8100 171.6 111.3 0.541 91.5 13.85 2741 63.8 55.2
8150 172.2 111.0 0.539 91.5 13.82 2734 63.7 54.4
8200 172.4 110.4 0.536 91.0 13.78 2714 63.7 53.4
8250 172.3 109.7 0.533 90.4 13.75 268.8 63.7 52.5
8300 171.3 108.4 0.532 89.7 13.72 266.3 63.8 511
8350 170.0 107.0 0.534 89.4 13.69 265.0 63.8 49.6
8400 168.5 105.4 0.539 89.5 13.68 264.7 63.8 47.8
8450 166.9 103.7 0.542 89.2 13.67 263.7 63.8 45.8
8500 165.2 102.1 0.542 88.1 13.68 260.8 63.8 43.7



8550 162.6 99.9 0.545 87.2 13.68 258.1 63.8 411
8600 159.0 971 0.559 87.5 13.68 259.0 63.8 38.1
8650 153.6 93.3 0.579 87.5 13.67 258.9 63.9 34.6
8700 145.3 87.7 0.608 87.0 13.60 255.9 63.9 30.0

BCM VRI1 Matrix Reflash, test two

EngSpd STPPwr STPTrq BSFA_ B FulA_ B LM1AF1 LM1Air FulPrA  ServoV

RPM CHp Clb-ft Ib/hph Ibs/hr Ratio SCFM psig %
6800 108.3 83.6 0.651 69.3 13.68 205.2 64.4 60.0
6850 109.4 83.9 0.658 70.9 13.66 209.5 64.3 59.8
6900 110.7 84.3 0.668 72.8 13.63 214.7 64.2 59.7

6950 112.5 85.0 0.677 75.0 13.57 220.2 64.1 59.7
7000 115.2 86.5 0.683 77.5 13.46 225.5 64.1 60.0
7050 121.2 90.3 0.663 79.2 13.27 227.3 64.1 60.7
7100 124.0 91.7 0.654 79.8 13.24 228.7 64.1 60.7
7150 126.1 92.6 0.652 80.9 13.22 231.3 64.0 60.5

7200 128.0 93.4 0.655 82.5 13.19 235.5 63.9 60.2
7250 130.2 94.3 0.654 83.8 13.13 238.2 63.8 60.0
7300 132.6 95.4 0.649 84.7 13.06 239.3 63.8 59.8
7350 135.0 96.5 0.641 85.2 13.00 239.6 63.8 59.7
7400 137.7 97.8 0.634 86.0 12.97 241.3 63.8 59.6
7450 140.7 99.2 0.628 87.0 12.97 2443 63.7 59.5
7500 143.3 100.4 0.622 87.8 13.00 247.2 63.6 59.4
7550 145.8 101.4 0.616 88.5 13.04 249.7 63.6 59.3
7600 149.1 103.0 0.611 89.6 13.13 254.6 63.5 59.3
7650 152.8 104.9 0.599 90.1 13.24 258.2 63.6 59.1
7700 155.7 106.2 0.590 90.4 13.33 260.6 63.7 58.9
7750 158.3 107.3 0.585 91.2 13.39 264.2 63.8 58.4
7800 160.5 108.1 0.579 91.5 13.44 265.9 63.8 57.9
7850 162.5 108.8 0.568 90.8 13.48 264.9 63.8 57.4
7900 164.5 109.4 0.554 89.8 13.54 263.0 63.8 56.9
7950 166.6 110.0 0.545 89.3 13.63 263.3 63.8 56.3
8000 168.2 110.4 0.540 89.5 13.68 264.9 63.8 55.8
8050 169.8 110.8 0.534 89.3 13.71 264.9 63.8 55.4

8100 171.0 110.9 0.531 89.4 13.72 265.4 63.8 54.8
8150 172.0 110.9 0.526 89.1 13.73 264.8 63.8 541
8200 173.0 110.8 0.520 88.5 13.74 263.1 63.9 53.5

8250 173.5 110.4 0.516 88.1 13.73 261.6 63.9 52.6
8300 173.5 109.8 0.515 88.0 13.72 261.2 63.9 51.6
8350 172.9 108.8 0.519 88.4 13.70 2621 63.9 50.2
8400 171.8 107.4 0.524 88.6 13.68 2621 63.8 48.6
8450 170.6 106.1 0.529 88.9 13.61 261.7 63.8 46.9
8500 168.4 104.0 0.537 89.0 13.49 259.8 63.8 44.8
8550 165.1 101.4 0.549 89.2 13.38 258.3 63.8 42.2
8600 160.0 97.7 0.564 88.8 13.28 255.2 63.7 38.6
8650 154.4 93.7 0.587 89.1 13.19 254.4 63.7 34.8
8700 147.8 89.2 0.611 88.8 13.11 252.0 63.8 30.7



2021 Polaris 850 VR1 with engine breakin complete, back to back dyno tests
Black and Green ECU in hreakin mode, Blue and Red ECU ouf of breakin mode
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Broken in 2021 Polaris 850 VR1 Back to Back dyno tests
Black and Green stock ECU, Blue and Red BCM Torquelink reflash
— — — —
Pol260VR1 M atrix21 6 STPPw-CHp FPol260WR 1M atrix21 -2 STPPwrCHp Pol2S0VRA M atri=21 -7: STPPw-CHp Pol260WR 1M atri:21-6: STPPww-CHp
— — — —
Pol250VR1Matri:21 -5: FulA_B-bshr P ol260VR 1M atrix21-2: Ful®_B-bsthr Fol260VR A M atri=21 -7: Fuls_B-bshr Pol250%R1Matri:21-8: FulA_B-bshr
EngSpd RPM
6750 7000 7250 7500 7750 8000 8250 8500 8750
175
150
128
pen==
—_—
100
75

6750 7000 7250 7500 7750 8000 8250 8500 8750
EngSpd RPM

12/02/20 SuperFlow WinDyn™ V3.2 12:50.52



Raw unsmoothed data points 100x/ second CHP and dyno servo control position
Black and Green stock fune, Blue and Red BCM fune
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