
8.

Exhaust flow (pounds per hour):

“EX = M
p (l + AF) ,

where Mp = fuel flow rate (pounds per hour).

9.

Carbon nonoxide mass enission rate (grans per hour):

Mrv rn MWC0
"CO ^TO)(Rwi7> 453 - 59237 -

where MWqq = molecular weight of CO (=28.01115),

MWpx = molecular weight of exhaust gas (=28.967)

10.

Unburned hydrocarbon mass emission rate (grams per hour):

up MWup
!’hc

= »EX (T5E-)
453 . 59237 ,

L A

where flWur = molecular weight per carbon atom of HC

,

= 12.011 1 5 + 1 ,00797x + 1 5.9994y .

11.

Oxides of nitrogen mass emission rate (grams per hour):

X =^ (!
raf)('Sf

)(KH )453- 59237 ’

where i

1-^N0 X
= m0 ^ ecu ^ ar weight of NOg (=45.0028) .

12.

Power (brake horsepower corrected to a standard barometric
pressure of 736.6 mm Hg and a standard temperature of 85° F):

N(T) /736.6\ It + 460'

5252.113 - P
;^ 545

where N = engine speed (revolutions per minute) ,

T = brake torque (foot-pounds) ,

t = air temperature (°F) .

5



3. DISCUSSION OF TEST RESULTS

Maximum corrected brake horsepower, maximum corrected torque and

brake specific fuel consumption (bsfc) are plotted as a function of
engine speed at wide-open-throttle (WOT) in figure 1. The engine pro-
duced maximum brake horsepower and torque similar to the values quoted
in table 1. Maximum torque output and minimum bsfc were found at the

same engine speed. The fuel injected engine, equipped with the Lambda-
Sond system, maintained an air fuel ratio near stoichiometry through-
out the entire operating range of the engine (figure 2). Maintaining
the A/F ratio near stoichiometry allowed the 3-way catalyst to reduce
effectively the three main emissions (HC, CO, NOx) by pet at all engine
speeds (figures 3 to 5). Fuel rates were found to be nearly a linear
function of power for all engine speeds (figure 6) and were repeatable
for all speeds duplicated.
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4. CONCLUSIONS

The experimental work to obtain performance data for the Volvo
130 CID engine has been completed and are presented in the tables
accompanying this report.



TABLE 1. MANUFACTURER'S ENGINE SPECIFICATIONS

Displacement, cu. in 130
Maximum horsepower, bhp 0 5,200 rpm. 99
Maximum torque, lb-ft 0 2,500 rpm 114
Bore and stroke, in 3.62 x 3.15
Configuration in-line 4 cylinder
Compression ratio 8.5:1
Firing order 1-3-4-2

Ignition timing at idle speed, ° BTDC @ 700 rpm.... 12
Block material cast iron
Head material cast iron
Number of crankshaft main bearings 5

Number of compression rings/piston 2

Number of oil rings/piston 1

Cam drive type belt and sprocket
Valve lift:

Intake, in 0.417
Exhaust, in 0.417

Valve timing:
Intake opens, °BTC 24

Intake closes, °ABC 60
Exhaust opens, °BBC 60

Exhaust closes, °ATC 24

Spark plug gap, in 0.028 - 0.032
Engine weight, lb 350
Crankcase emission control:

Control method positive crankcase
venti lation

Point of discharge intake manifold
Fuel injection type continuous injection
Distributor specifications:*

Centrifugal advance, begins, ° @ 515 rpm...... 0

Centrifugal advance, intermediate,
° @ 1 ,475 rpm 10

Centrifugal advance, full, ° @ 2,500 rpm 14.5

Vacuum advance, begins, ° @ 5-8 in. Hg 0

Vacuum advance, maximum, ° 0 10 in. Hg 10

Vacuum retard, begins, 0
0 4-6 in. Hg. 0

Vacuum retard, maximum, ° @ 8 in. Hg 3.5 ± 1

Distributor number 0237003003

*Distributor rpm and deg.

8



TABLE 2. FUEL SPECIFICATIONS

Fuel No 7619

Research octane No 91.5

Motor octane No 83.5

Specific gravity 0.7161

API gravity, deg 66.1

Distillation, °F:

10 pet evaporated 128

50 pet " 218

95 pet " 404

100 pet " 417

Reid vapor pressure, psig 9.5

FIA analysis, pet:

Aromatics 6

Olefins 17

Paraffins 77

Sulfur, pet 0.024

Lead, g/gal Trace

Hydrogen/carbon atomic ratio 2.040

Oxygen/carbon atomic ratio 0.000

9
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CORRECTED

BRAKE
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FIGURE I. Brake Specific Fuel Consumption, Torque,
and Brake Horsepower Versus Engine rpm
at Wi de-Ooen-Throttl e--Vol vo 130-CID
Eng i ne.
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AIR-FUEL

RATIO

16.0

15.5

15.0

14.5 -

14.0

13.5

110 .

12.5

12.0

2,300 rpni

16 24 32 40 48

POWER, bhp

FIGURE 2. Air/Fuel Ratio Versus Power at Various Speed

and Load Condi tions--Volvo 130-CID Engine.
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CARBON

MONOXIDE,

grams/hour

POWER, bhp

FIGURE 3. Carbon Monoxide Emissions Versus Power at
Various Speed and Load Conditions—Volvo
130-CID Engine.
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HYDROCARBON,

grams/hour

POWER, bhp

FIGURE 4. Hydrocarbon Emissions Versus Power at Various
Speed and Load Condi tions--Vol vo 130-CID
Engine.
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OXIDES

OF

NITROGEN,

grams/hour

POWER, bhp

FIGURE 5. Oxides of Nitrogen Emissions Versus Power at
Various Speed and Load Conditions--Volvo
1 30- C I D Engine.
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FUEL

RATE,

lb/hour

POWER, bhp

FIGURE 6. Fuel Rate Versus Power at Various Speed and
Load Condi tions--Vol vo 130-CID Engine.
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