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other value over the airstream velocity range of the tunnel. Once the
Reynolds number effects have been determined, the remainder of the
test program should be performed at a Reynolds number above which
the force and moment coefficients are essentially constant for- the yaw
angles investigated. A maximum test velocity of 300 ft/s (92 m/s) should
not be exceeded in order to avoid compressibility. effects.

7.5 Engine-Cooling Airflow Effects—The effect of engine-cooling
airflow rate on drag should be investigated by conducting tests at the
two extreme airflow rates of zero and maximum airflow in addition to
that used for the base line test. Zero airflow is defined as that achieved
by blocking the entrance to the model's engine compartment, and maxi-
mum airflow is defined as that established by removing all restrictions
to the airflow at the radiator location. The model’s engine should remain
in place for all tests. Tests should be made over the entire range of
yaw angles. If extensive model modifications are made, it is recommended
that the effect of engine-cooling airflow rate be reinvestigated. Where
passive means cannot be used to simulate the cooling airflow (as with
some buses) consideration should be given to the use of active means.

7.6 Wind Tunnel Data Corrections—A correction to the drag coeffi-
cient for a longitudin i i
be made if the correctfon exceeds 1% of the measured drag coefficient.
The application of a ¢orrection to account for the effects of the model
solid and wake blockdge is optional. The form of any correction used
must be specified as r¢quired in paragraph 7.9.

7.7 Flow Visuali
the model flow field

tion—It is useful, but not necessary, to monitor
vith an indicator such as smoke, tufts, or an oil

film. This permits a rdugh correlation with known full scale flow details.

7.8 Surface Presg

ures—Surface pressure measurements may assist

in determining the local effects of vehicle modifications and in assessing

the contribution of ce

rtain parts of a vehicle to total drag. Gare should

be taken that pressurds are averaged over a sufficient period of time to
assure data repeatability.

7.9 Data Presenthtion—Sufficient background data should be pre-
sented to completely define the wind tunnel and ground simulation, test
flow field, and the mqdel's geometry. The following minimum data are

required:

Test facility dimensfons.
Ground board locatjon and dimensions.
Model location on ground board.

Model dimensions al
able) in Fig. 3.
Photographs of mo
Photographs of mod
Description of modg
Description of engir
Results of Reynolds
Results of engine cd
All dimensional dat
Flow calibration itey
Data correction iten
All model test dat:
as is practical, or nece,
tion be used, the corre
applied must be prese

shown (include true projected frontal area if avail-

lel configurations.
el installed in wind tunnel.
1 modifications.
e cooling flow simulation.
number test.
oling flow test.
used for data reduction,
hs required in paragraph~7.1.
s used, paragraph 7:6.
n should be presented.in tabular form, and as much
ssary, in graphical form. Should a blockage correc-
ftion must be defined and the increments or factors
nted.
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APPENDIX I

A vehicle's wind-averaged drag coefficient can be evaluated using the
annual mean wind speed in the United States, assuming that the wind ed.
will approach the vehicle with equal probability from any direction. The
wind-averaged drag coefficient is defined by:

— _ D)
Cp(Vr) = TepVEA (6.10.1)
The value of Cp(Vr) can be approximated as follows:
To(Va) =5 3 MUICo() (6.10.2) ed.
Where:
(VY 4o (V) o
M) =1+ (VT) +2 (VT_) cos d(j) (6.10.3) ed.
Heg
Co(j) = Go¥(j)” }
. (Vw/Vr) $in ¢j
P(j) = tan 1[——1 R VerVah oo & ¢j] (6.10.6) ed.

where { is defined in Fig.\l.

If this technique iscuséd, the value of Vw recommended for use in
computing the wind-averaged drag coefficient and representative of the
average winds for trucks and buses is 7 mpl. Using this mean wind speed

value, the following-table is provided to facilitate a computation of Cp(Vr)
at vehicle speeds of 30 mph (48.3 km/h) apd 55 mph (88.5 km/h).

WIND-AVERAGED DRAG COEFFICIENT COMPUTATION CHART d.

Vi =30 mph Vr =155 mph
(48.3 km/h) (88.5 km/h)

i (i) deg) M Vi) deg) M)

1 2.8 1.505 1.7 1.262

2 8.1 1.384 4.7 1.196

3 12.0 1.175 6.8 1.082

4 13.5 0.934 7.2 0.950

5. 1.2 0.724 5.6 0.836

6 4.5 0.604 2.2 0.770

The values of {s(j) given in the table aboye are all positive. If the Cp({s)
characteristic is not symmetrical about y = 0 deg, the value of Cp(j) to
be used in.the computation of Cp(V7y) is the average of the Cp values at
plus and minus ¥(j). If the value of Cp(Vr] is reported, the value of the
mean wind speed and the vehicle speed ysed in its computation must
be stated. :

CERTIFICATES OF MAXIMUM NET
HORSEPOWER FOR- MOTOR TRUCKS
AND TRUCK TRACTORS—SAE J690

SAE Standard

Report of Moatorcoach and Motor Truck Division approved January [941. Editorial change by Truck and Bus Technical Gommitice May 1964, Reaftirmed without

change February 1965.

[In the report of the SAE Motor Truck Rating Committee on Ability  clutch or its equivalent be used as the index of the potential ability of a motor

Ratings published in the January 1940 issue of the SAE Journal, it was

truck or combination. This report defined the. term “certified net brake

recommended that pounds per certified net brake horsepower delivered to.the  horsepower” in detail and recommended that certain data be provided to
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This is to certify

mum net brake
at ............ Fpm

Sworn to and subsoribed

No
My Cp

CERTIFICATE OF MAXIMUM NET HORSEPOWER

that the truck identified as follows:
(truck tractor)

MODEL........
ENGINE MODEL. ...0.vvvvovriniinnons

is in proper operating condition and adjustment, has a maxi-

R R e I I R I A S AN I I

erav et v

horsepower not less than............
, after deducting power losses due to

power-absorbing accessories checked on supporting data sheet
on the back of this certificate.

(Signed)..oovverivirrniriiiiiiiiii.
(Title) .o ivieriinsnenesvonannses
(Firm)..........,...-................

support the certification. The accompanying forms provide a method for the
presentation of the data specified.}
Gasoline Engine

Gross Horsepower is the brake horsepower determined under conditions
as defined hereinafter by dynamometer test of the stripped engine—that is,
the brake horsepower of the engine with only those accessories and attach-
ments necessary to the functioning of the engine during this test.

Net Horsepower is the brake horsepower delivered to the clutch, or its
equivalent, with all accessories and attachments functioning (including ex-
haust pipe, muffler, and tail pipe) which are standard or regular equipment
on the engine as installed in the particular chassis model. The manufacturer
may determine the net horsepower by subtracting accessory power consump-
tion from the gross brake horsepower or by direct test with accessories in-
stalled and functioning.

Horsepower shall be determined under conditions and in accordance with
procedure prescribed by SAE J816.

PESCR IO

b SN AN O UL PMENT

Publie (County)
mmission expires..............

FIG. 1—-CERTIFI(
EN(

CATION FOR GASOLINE AND DIESEL
EINES—FRONT OF FORM

Indicate Ho

(This Are

171
|

Horsepower (Gas Eng )

(Plot Gross and Net Horsepower Curves dnd

rsepower Certified)

bt to be Ruled for Plotting Curves)
(Approx 6in.x 4in.)

+
+

FIG. 2—-PERFORM
EN

Engine rpm

ANCE DATA SHEET) FOR GASOLINE
GINES—BACK OF.FORM

I. Engine make.........oool 9. Exhhust valve clear dia'..... in.
2, Engine model............ 108 _Exhhust valve lift'............ in.
3. No. of eylinders ..o M) Inlef valve opensto...ooL
4. Bore ... in., stroke......... ine 22, Inle] valve closes' ...
3. Piston displacement......... cu i~ 13, Exhhust valve opens'.... ... ...
6. Compression ratio......ooo. .o 4. Exhpust valve closes'............
7. Inlet valve clear dial ... e85 i, 15, May spark advance'......... deg
8. Inlet valve lift! ..., G .. in. retard......... deg

POWER ABSORBING ACCESSORIES, EQUIPMENT, AND ATTAGHMENTS
In column A, check items which were functioping when gross horsepower
was determined. In column B, check all additiongl items which were function-
ing when net horsepower was determined. Lis] and check any additional
items. For items not used, write “None™,

| B

lbilpump 10. Air fillter .......v|iuuutonn,
2Waterpump soeeaslova e oo df|ll Govepnor
3, Fan' ..., ... 00 fiuideens||12. Genefator o Laul Wb

4.Exhaustplpel ..... ceee]ees 13, Vacupm pump ... L
5. Muffler* .......... «vee|es..||l4. Compressor . . .

6. Trail pipe ........ RN ] |) t: I ERPIINN R T P
7. Fuel pump ..... P N A 1 e e
8. Ignition dlstnbutor3 RPN [P 11 P S DU I PR
9. Magneto® ......cov]ivie]enen

(Plot Gross and

Net Horsepower Curyes and

Indicate H

! Required.

rsepower Lertitea)

(This Area to be Ruled for Plotting Curves)

(Approx 6in.X 4in.)

Corrected Horsepower (Diesel Eng)

1
| I
11

FIG. 3—PERFOR

Engine rpm

MANCE DATA SHEET FOR DIESEL

ENGINES-—-BACK OF FORM

“Required if watercooled.
¥ Either or both.

Fuel used in brake horsepower tests is to have octane rating equivalent to
that of currently available “regular price™ gasolines,
Diesel Engine

Gross Horsepower is the brake horsepower determined under conditions
as defined hereinafter by dynamometer test of the stripped engine—that is,
the brake horsepower of the engine with only those accessories ‘and attach-
ments necessary to the functioning of the engine during this test.

Net Horsepower is the brake horsepower delivered to the clutch, or its
equivalent, with all accessories and attachments functioning (including ex-
haust pipe, muffler, and tail pipe) which are standard or regular equipment
on the engine as installed in the particular chassis model. The manufacturer
may determine the net horsepower by subtracting accessory power consump-
tion from the gross brake horsepower or by direct test with accessories in-
stalled and functioning.
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