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TECHNOL(){]Y ASSESSMENT PROGRAM

Michigan State Police Test 1988 Patrol Vehicles

Michigan State Police (MOP
leles as part of their pro
year, on September 19 andg
vehicles. This TAF Alert
the preliminary results of the test. 7]
report 15 expected in Nevember,

ed to six major types ol
The resulis are welghted
e importance of each attri-

guirements.

The MSP zcores =ach vehiele's overall performancs
revievws 4‘he manufa zturar's pid prices, and cal-
culates a final scopr ) ch vahlcle using a

-
£

sophistieated formula th
b«

b ombines the overall
performance score and the mandfa o

urer's price.

It should be noted that the MSP vehicle specifi-
cations, test categorles, and scoring reflect MSE
needa. If your department emplcys this or a simi~
lar method, consider carefully your ouwn needs and
alter the welghting factors accordingly.

Table £ lists the vehicles tested in alphabetical
order without regard to thelr performance on the
tegts.

“

Vehicle Dynamies Testing

Objective: To determine high-speed pursult hande-
ling characteristics. The 1.635-mile road racing
course containsg hills, curves, and corners; except

Table Z. Vehicles Tested

Car Lngine®

Ch vrelet Caprice cid} 4 BBL
Chevralet Caprice eid; TBI
Dodge Diplomat cid; 4 BbL
Dodge bi“l mab ~ld) & BBL
Ford LPﬁWn Viote eid; VvV d.0.
Ford Crown Vicet 2id} PFI

Ford Mustang \AUtdmuEiJ7 cld; PFI H.O.
Ford Mustang (S-3peed; 2id) PFI H.O.
Fivmouth Gran Fury cids 4 BbL
flymouth Gran Fury 2id, £ EBL

Pgr: fuel indection
Throttle body injection
Varizble venturl

- Earrel

Hlgh output

for the absence of traffie, it simulates actual

purauit condltions. The evaluation measures the
el blending of suspension components,

on capabllilties, and braking charac-

Methodology: Eaech vehloie 1s driven at least 18
timed lzps by at least three drivers., The final
secre 18 the average of the fastest 1z timed laps.

Tatile I shows the results of the vehlole dynamles
test,

Acceleration and Top-Speed Testing
Acceleration

Qualificatlion Test Objective: Te determine the
ability of each vehlele to accelerate from a
astanding start to 60 mph within 13.6 seconds,
80 mph within 24,3 seconds, and 100 mph within
43.2 seconds. (The gqualifying times changed
thig year.:

Competitive Test Objective: To determins ac-~
celeration time tc 100 mph.



Table 3. Results of Vehlcle Dynamics Testing

Vehicles Drivers Lap 1 Lap 2 Lap 3 Lap 4 Average®
Chevrolet Floate 1:28.26 1:28.14 1:28.25 1:28.74
Caprice Ring 1:29.01 1:28.75 1:28.48 1:29.68
5.7L-4 BBL Steendam 1:29.70 1:29.22 1:29.56 1:29.99
Halliday 1:28.15 1:28.52 1:28.48 1:28.21

1:28.60
Dodge Floate 1:29.33 1:29.31 1:29.07 1:29.11
Diplomat Ring 1:29,27 1:29.47 1:29.91 1:29.44
5.2L-4 BBL Steendam 1:30.21 1:29.67 1:29.43 1:29.38
Halliday 1:29.31 1:29.12 1:28.97 1229.65

1:29.27
Ford Floate 1:28.46 1:28.43 1:28.15 1:28.39
Crown Vie. Ring 1:28. 44 1:28.85 1:28.97 1:29.53
5.8L-VY Steendam 1:28.96 1:28.50 1229.17 1:29.72
Halliday 1:28.44 1:28.42 1:30.09 1:29.87

1:28.60
Ford Floate 1:24.78 1:24,07 1:23.52 1:23.08
Mustang Ring 1: 24 87 1:24.19 1:23.61 1:23.67
(Automatie) Steendam 1:24.00 1:23.48 1:23.38 1:23.83
5.0L~PFI Halliday 1:24.U46 1325.32 1:26.23 1:24.24

1:25.79
Ford Floate 1:23.17 1:23.25 1:23.49 1:23.19
Mustang Ring 1:23.39 1:22.50 1:22.63 1:22.92
(5-Speed) Steendam 1:22.97 1:22.82 1:21.89 1:22.69
5.0L-PFI Halliday 1222.43 1:21.79 1:122.22 1:22.83

1:22.57
Plymouth Floate 1:29.25 1:29.00 1:29.47 1:29.39
Gran Fury Ring 1:29.46 1329.77 1:29.88 1:29.48
5.2L-4 BBL Steendam 1:30.04 1:29.77 1:29.85 1:29.58
Halliday 1:29.61 1:30.05 1:29.31 1:29.03

1:29.43

#Caleulated from best 12 laps. Identical averages for the Chevrolet Caprice and Ford Crown
Victorla are entirely colncildental.

A1l times in minutes, seconds, and hundredths of a second, i.e., 1:28.32 = 1 minute,
28 seconds, and 32/100 of a second.




Methodology: Using a fifth wheel in conjunction
with a mlcroprocessor and integrated printer,

each vehicle is driven through four accelerabtion
sequences--two northbound and two southbound to
allow for wind directlon. The average of the four
times is used to derive scores on the competitive
test.

Top Speed

Qualification Test Objective: To determine the
vehicle's ability to reach 110 mph within 2 miles.

Competitive Test Objective: To determine the
actual top speed obtained within 14 miles from
a standing start.

Methodology: Following the fourth acceleration
run, the vehicle continues to accelerate to the
top speed attainable w!thin 14 miles from the
start of the run. The highest speed attained
within the 14 miles is the vehicle's score on
the competitive test.

Table 4 summarizes the acceleration and top
gpeed tests.

Braking Test

Qualification Test Objective: To determine
the ability of the vehicle to make a panle stop
within its own lane and to evaluate brake fade.

Competitlve Test Objective: To determine the de-
celeration rate on two 60 to 0 mph impending skid
stops. Vehicles are scored on their average de-~
celeration rate attained in comparison with the
other vehilcles in the test group.

Methodology: Each vehicle is first required to
make four decelerations at 22 feet per second
using a deceleration rate formula from 90 to O
mph, with the driver using a decelerometer to
maintain the deceleration rate. The vehlcle then
makes a 60 to 0 mph impending skid. The exact
initial velocity at the beginning of the deceler-
ation and the exact distance required to make the
stop are recorded by means of a fifth wheel with
electronic digital speed and distance meters. From
these figures, the average deceleration rate for
the stops is calculated. Following a UY-minute
cooling period, this sequence is repeated. The
second sequence is followed by one 60 to 0 mph
panic stop to determine both the ability of the
brakes to lock and the ability of the vehicle to

stop in a straight line within its lane and to
detect evidence of brake fade.

Table 5 shows the results of the braking test.

Ergonomi.cs and Communications

Objective: To rate the vehicle's ability to pro-
vide a suitable environment for patrol officers
to perform their job, fo accommodate the required
comnunications and emergency warning equipment,
and to assess the relative difficulty of instal-
ling the equipment.

Methodology: A minimum of four officers independ-
ently and individually score each vehlcle on com-
fort and instrumentation. Personnel from the
Radio Installation and Garage Units conduct the
communications portion of the evaluation based on
the relative difficulty of the necessary instal-
lations. Only one of each size vehicle is tested
since the interior dimensions are essentlally the
same.

Each factor is graded on a one-to-ten scale with
one representing totally unacceptable and ten
representing superior. The scores are averaged
to minimize personal prejudice.

The resulfs of the ergonomics and communications
testing were not avallable at the time of publl-
cation. They will be inciuded in the full report,
which is expected in November.

Fuel Economy

Objective: To determine fuel economy potential.

The scoring data are valid and reliable for com-
parison but may not necessarily accurately pre-

dict the car's actual fuel economy.

Methodology: The vehieles will be scored based on
estimates for city fuel economy to the nearest
1/10th mile per gallon developed from data sup-
plied by the vehlcle manufacturers.

Table 6 shows the estimated EPA fuel economy.

If you would like a copy of the full report when
it is available in November, write or call the
Te.hnology Assessment Program Information Center,
Box 6000, Rockville, MD 20850, 800-248-2742
(301-251-5060 in Maryland and Metropolitan
Washington, D.C.).

The Technology Assessment Program is supported by
Grant #85-IJ~CX-KO40 awarded by the National In-
stitute of Justice, U.S. Department of Justice.
Analyses of test results do not represent product
approval or endorsement by the National Institute
of Justlce; the National Bureau of Standards, the
U.S. Department of Commerce; Aspen Systems Corpor-
ation; or the Michigan State Police.

The Assistant Attorney General, Office of Justice
Programs, provides staff support to coordinate the
activities of the following program Offices and
Bureaus: National Institute of Justice, Bureau of
Justice Statistics, Bureau of Justice Assistance,
Office of Juvenile Justice and Telinquency
Prevention, and Office of Victims of Crime.




Table 4. Results of Acceleration and Top Speed Testing

Speed:
4-run average
in seconds

0-20 - MPH
0~-30 MPH
0-40  MPH
0-50 MPH
0-60 MPH
0~70 MPH
0-80 MPH
0-90 MPH
0-100 MPH

Chevrolet
Caprice

Chevrolet
Caprice

5.7L-4 BBL 4.3L-TBI

2.21
3.68
5.59
7.84
10.59
14.37
19.32
25.47
34.91

Distance to reach:®

100 MPH (miles)
110 MPH (miles)

Top speed (MPH)

.67
1.25

116.00

Quarter mile (average):%

Time (seconds)
Speed (MPH)

18.03
77.55

2.79
§.59
7.02
10.18
13.76
19.21
26.89
37.35
52.44

1.04

109.00

19.90
70.35

Dodge
Diplomat
5.2L-4 BBL

2.54
.20
5.98
8.56
1.55
15.13
21.91
28.86
38.76

.75
1.25

117.00

18.59
75.43

Dcdge
Diplomat
5.2L-2 BBL

3.10
5.28
7.61
10.34
14.05
18.91
25.19
36.30
57.21

20.08
71.85

%0btained from Strip Chart Recordings of Acceleration Runs

Ford
Crown Vic.
5.8L-VV

2.62
4,46
6.46
8.74
11.90
15.64
20.65
27.74
37.67

.72
1.23
117.00

18.84
76.43

Ford
Crown Vic.
5.0L-PFI

2.04
3.74
5.66
8.22
11.41
15.59
20.96
28.21
40.62

.81

108.00

18.35
75.25

Ford
Mustang
(Auto)
5.0L-PFI

1.80
3.13
.48
5.96
7.99
10.36
13.03
17.02
21.78

.40
.56
135.00

16.16
87.78

Ford

Mustang

(5~8peed)
5.0L-PFI

-35
.49

134.00

15.48
91.10

Plymouth Plymouth

Gran Fury  Gran Fury

5.2L-4 BEL 5.2L-2 BBL
2.80 3.11
4.51 5.38
6.41 7.69
9.01 10.44
12.14 14.22
15.94 19.05
22.21 25.12
29.56 35.16
40.13 57.84
7T 1.17
1.35 5.73
117.00 110.00
19.01 20.18
74.80 71.83




Table 5. Results of Braking Test

Ford Ford
Chevrolet Dodge Crown Mustang Plymouth
Caprice Diplomat  Victoria ' (5-Speed) Gran Fury
5.7L-4 BBL 5.2L-4 BBL 5.8L-VV 5.0L-PFI  5.2L-U4 BBL

Phase I

Initial speed (MPH) 60.2 60.9 60.6 59.9 60.7

Stopping distance (ft) 150.3 160.0 144.6 152.5 168.3

Deceleration rate (ft/seca) 25.94 24,93 27.32 25.31 23.55
Phage II

Initial speed (MPH) 60.8 60.4 60.5 59.8 60.0

Stopping distance (ft) 158.1 157.5 149.9 147.6 161.9

Deceleration rate (ft/secz) 25.15 24.91 26.26 26.06 23.92
Average

Deceleration rate (ft/sec?) 25.55 24.92 26.79 25.69 23.74

Stopping distance from 60 MPH
based on average deceleration
rate (ft)

Table 6. Fuel Economy

Vehicle EPA Miles Per Gallon
Make/Model City® Highway Combined
Chevrolet Caprice 5.7L (350 cid) 4 BBL 13 (13.5) 20 16
Chevrolet Caprice 4.3L (262 cid) TBI 19 (19.0) 27 22
Dodge Diplomat 5.2L (318 eid) 4 BBL 13 (12.7) 15 1
Dodge Diplomat 5.2L (318 eid) 2 BBL 15 (14.6) 19 16
Ford Crown Victoria 5.8L (351 eid) VV 12 (12.4) 7 14
Ford Crown Victoria 5.0L (302 cid) PFI 17 (17.3) 24 20
Ford Mustang (Automatic) 5.0L (302 cid) PFI 18 (18.2) 27 21
Ford Mustang (5-speed) 5.0L (302 ecid) PFI 16 (16.5) 24 19
Plymouth Gran Fury 5.2L (318 eid) Y4 BBL 13 (12.7) 15 14
Plymouth Gran Fury 5.2L (318 eid) 2 BBL 15 (14.6) 19 16

#Scored on city mileage only to the nearest 1/10 mpg.






