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Year Engine __Weight (gm) _Static Compression
197478 138 5253 921
1976-82 124 4603 941
1983-85 12A 4353 941
1984-85 138 5253 941
1986-88 138 4553 941
1986-88 138-Turbo 4553 851
1989-92 138 4328 o7
1989-92 13B-Turbo 4328 9011
1993-95 13B-Turbo 4328 2011

2004+ RENESIS 4218 101
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METRIC CUSTOMARY UNIT EQUIVALENTS

Multiply: by to get: Multiply by:  to get:
LINEAR

inches x254 = millimeters (mm) x0.03937

feet x0.3048 = meters (m) x3.281

yards x0.9144 = meters (m) x1.0936
AREA

inches? x645.16 = millimeters? (mm) x0.00155

feet? x0.0929 = meters? (m) x10.764
VOLUME

feer x28.317 = liters. (I) x0.03531

feet? x0.02832 = meters’ (m?) x35.315

fluid oz x29.57 llilicers (ml) x0.03381

quarts x0.94635 = liters (I) x1.0567

gallons x3.7854 = licers (I) x0.2642
MASS

ounces av)  x28.35 = grams () x0.03527 = ounces (av)

pounds (av)  x0.4536 = kilograms (kg) x2.2046 = pounds (av)
FORCE

ounces-f (av)  x0.278 = newtons (N) x3.597 = ounces-f (av)

pounds-f (av)  x4.448 = newtons (N) x0.2248 = pounds-f (av)
TEMPERATURE

Degrees Celsius (C) = 0.556 (F - 32) Degree Fahrenheit (F) = (1.8C) + 32
ENERGY OR WORK (Wa'lg-second
5

joule= newton-meter)

foot-pounds  x 1.35 oules (1) x0.7376 = foot-pounds

Bu x1055 = joules (J) x0.000948 - Bu
PRESSURE OR STRESS

pounds/sq in.  x 6.895 = kilopascals (kPa) x0.145 = pounds/sq in
TORQUE

pound-inches  x0.11298 - newton-meters (N-m) x8.851 - pound-inches

pound-fect  x 1.3558 = newton-meters (N-m) X0.7376 ound-fect

pound-inches  x 0.0115 - kilogram-meters (Kg-M) ~ x87 ound-feet

pound-fect 0138 = kilogram-meters (Kg-M) ~ x7.25 - pound-fect
POWER

horsepower  x 0.74570 = kilowarts (kW) x134102 - horsepower
COMMON METRIC PREFIXES

mega (M) = 1,000,000 or 106 centi(c) = 0.01 or 10-2

Lilo (k) ~ 1,000 or 103 milli (m) - 0.001 or 10-3

hecto (h) =100 or 102 micro (u) = (u)0.000,001 or 10-6
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Roproxmate Waleral Properies| Wid - Staess Stamess  Stamess Tnconel
At-TOF Sl 304 21 a7 625

Tensie Strength, psi| 55000 85000 90,000 93,000 140,000

Yield Strength, psi 40,000 35000 35000 36500 77,000

Densiy, Ibin’| 0283 0290 | 0266 0288 0305
Moduus of Elastety psix 109 205 280 280 280 | 301
Thermal Expansion, ininFx 10| 72 | 99 | 96 98 | 5§
Themal Conductiy, BuwitheF| 269 94 93 83 &7
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Coolant | Boiling Point _|Freezing Point
Distiled Water @ Sea Level| 212F (100C) | 32F (00)

Distiled Water @ 15 psig| 250F (121C) | 250F (121C)

50/50 Mix Water/Glycol @ Sea Level| 223 (106C) | -35F (-37C)
5050 Mixture Water/Glycol @ 16 psig| 264F (129C) | 264F (129C)

Evans NPG Coolant @ 0 psig| 369F (187C) | -70F (-57C)

Evans NPG Coolant @ 7 psig| 400F (205C) | -10F (-23C)

Evans NPGH Coolant @ 0 psig|  375F (191C) | -70F (:57C)
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1993.99 Turbo
A: No Exhaust Difiuser
B: Blocked Water Jacket
C: Knock Sensor Hole.

198991 Turbo
A: No Exhaust Difiuser
8: Open Water Jacket
C: Knock Sensor Hole.

1986-88 Turbo
A: No Exhaust Difiuser
B: Open Water Jacket
C: No Knock Sensor Hole

198991 Non-Turbo,
A Exhaust Difuser

8: Blocked Water Jacket
C: Knock Sensor Hole.

1986.88 Non-Turbo

A: Exhaust Diffuser
B: Blocked Water Jacket
: No Knock Sensor Hole






OEBPS/warn_9781101052563_oeb_056_r1.gif





OEBPS/warn_9781101052563_oeb_075_r1.gif





OEBPS/warn_9781101052563_oeb_350_r1.gif
1 ey

Exhaust b Talipe

‘Compressor Outlet Supplies Pressure Source
That Opens Wastegate Valve






OEBPS/warn_9781101052563_oeb_052_r1.gif





OEBPS/warn_9781101052563_oeb_184_r1.gif
Working Chamber Capacity vs. Volumetric Efficiency

H

6sice

736

g 8

i in Working Chamber, cc.
H

138 Working Chamber

h
) 12A Working Chamber

% 0% 0% % 0% 100%
Volumetric Efficiency, %






OEBPS/warn_9781101052563_oeb_373_r1.gif
Intercooler

7

Radiator

Airflow






OEBPS/warn_9781101052563_oeb_046_r1.gif
S——
3= ¥0) = (roRysing {e)sin(“R0)






OEBPS/warn_9781101052563_oeb_178_r1.gif
Sum of Waves 182
Wove 2

Sumof Waves 152
‘Sound Cancelation/Dead Spot






OEBPS/warn_9781101052563_oeb_081_r1.gif
 Traiing Edige |

L)

[

Inside Edge






OEBPS/warn_9781101052563_oeb_415_r1.gif
Design, Fabrication,
|I|Sla||ﬂ|] and Tuning

‘See page 170 for ordering information





OEBPS/warn_9781101052563_oeb_155_r1.gif
Low High
Pressure

4 <— —<— <— Pressure






OEBPS/warn_9781101052563_oeb_287_r1.gif
P —>
Pump
—>P

[}

Flow
Restriction

—7






OEBPS/warn_9781101052563_oeb_264_r1.gif





OEBPS/warn_9781101052563_oeb_117_r1.gif
Rotor Bearing






OEBPS/warn_9781101052563_oeb_229_r1.gif
Fuel Rai And Injectors

Lowprossure
Fuel Pump

v
Fuel Tank

- 4






OEBPS/warn_9781101052563_oeb_170_r1.gif
Engines

Race
Engines






OEBPS/warn_9781101052563_oeb_084_r1.gif





OEBPS/warn_9781101052563_oeb_061_r1.gif





OEBPS/warn_9781101052563_oeb_193_r1.gif
Intake Ports
standard Engine)

Additiona Intake Ports|
(igh Power Engine)






OEBPS/warn_9781101052563_oeb_315_r1.gif
Remote ol tank

filod witwo- i
irake maor oil
Pump drive by
€ engine
“Bisuppid rom,






OEBPS/warn_9781101052563_oeb_103_r1.gif





OEBPS/warn_9781101052563_oeb_164_r1.gif





OEBPS/warn_9781101052563_oeb_235_r1.gif





OEBPS/warn_9781101052563_oeb_296_r1.gif





OEBPS/warn_9781101052563_oeb_069_r1.gif





OEBPS/warn_9781101052563_oeb_212_r1.gif
Pintle

Ball & Seat With
Atomizer Plate

Lucas
Disc

. Rochester
Ball





OEBPS/warn_9781101052563_oeb_273_r1.gif





OEBPS/warn_9781101052563_oeb_347_r1.gif
KA

Intercooler

Blow-Off Valve

Removes Intake Manifold &
Heat From Throttle Body
Intake Air , \
i3 \
» |

Exhaust Gas Bypasses
Turbine Via Wastegate

Intake.
Air

Compressor d Turbine

Exhaust Stream to
Mufler





OEBPS/warn_9781101052563_oeb_078_r1.gif





OEBPS/warn_9781101052563_oeb_353_r1.gif
Turbocharged Pressure-Volume Cycle

Working Chamber Pressure ——-

3
i

Tubocnarged
Nty Aspiatod

"™ Working Chamber Volume -






OEBPS/warn_9781101052563_oeb_187_r1.gif





OEBPS/warn_9781101052563_oeb_261_r1.gif





OEBPS/warn_9781101052563_oeb_135_r1.gif
SN P Iy 1






OEBPS/warn_9781101052563_oeb_037_r1.gif
U=

¥

(©)i==9)






OEBPS/warn_9781101052563_oeb_121_r1.gif





OEBPS/warn_9781101052563_oeb_089_r1.gif
Port Area

Port Area

Taditional Peripheral

xhaust Pt
Overap
Iy
‘ 500 o0 3
Intake Port
'y
1
3 ToC B0

Side ExhaustPE | Perpheral Exhaust PE






OEBPS/warn_9781101052563_oeb_167_r1.gif





OEBPS/warn_9781101052563_msr_cvi_r1.jpg
STREET ROTARY

How to Build Maximum Horsepower & Reliability into Mazda's
12A, 13B & RENESIS Engines

Mark Warner, PE

HPBOOKS





OEBPS/warn_9781101052563_oeb_064_r1.gif





OEBPS/warn_9781101052563_oeb_058_r1.gif





OEBPS/warn_9781101052563_oeb_198_r1.gif
Engine speed (<10'pm)






OEBPS/warn_9781101052563_oeb_238_r1.gif





OEBPS/warn_9781101052563_oeb_293_r1.gif
High Pressure O Supply To Engine

Rotary Engine

Cooler

‘Scavenging Unes
From Shallow Pan

Oil
Tank

(R)High Pressure Supply System
(®)Low Pressure Scavenge System






OEBPS/warn_9781101052563_oeb_276_r1.gif
Boost, psig

Spark Plug Heat Range

0-5
5-10
10-15
15+

Stock

One Range Colder Than Stock
Two Ranges Colder Than Stock
Three Ranges Colder Than Stock






OEBPS/warn_9781101052563_oeb_134_r1.gif





OEBPS/warn_9781101052563_oeb_050_r1.gif





OEBPS/warn_9781101052563_oeb_157_r1.gif
Reflected Waves

Primary Lenglr————






OEBPS/warn_9781101052563_oeb_029_r1.gif
‘Compatibiity o performance resulting from a 30% increase

o b
pon il

mal LONL

o] e ,

ot

W n

E1aN <

e S i
— ——

Epastpot Eatpor






OEBPS/warn_9781101052563_oeb_077_r1.gif





OEBPS/warn_9781101052563_oeb_044_r1.gif





OEBPS/warn_9781101052563_oeb_176_r1.gif
if
IE
H
3






OEBPS/warn_9781101052563_oeb_262_r1.gif
Fuel \ / Exhaust]

[Oxygen|—= 5 Combustion

Heat |- AN

e






OEBPS/warn_9781101052563_oeb_394_r1.gif





OEBPS/warn_9781101052563_oeb_038_r1.gif





OEBPS/warn_9781101052563_oeb_063_r1.gif
Reciprocating
engine (nlne four-cylinder)

250

Reciprocating
engine (V6)
=0 Rotary engine
T (two-rotor)
210 4
3 /"~ Reciprocating
g engine (V8)
B0
g
s
5 L . ,
o E) 00 150

Average torque (Nm)






OEBPS/warn_9781101052563_oeb_086_r1.gif





OEBPS/warn_9781101052563_oeb_057_r1.gif





OEBPS/warn_9781101052563_oeb_200_r1.gif
Brake Mean Effctive Pressure, pst.

160

130

100
4000

000

Engine Speed. rpm






OEBPS/warn_9781101052563_oeb_403_r1.gif
Water Tank.






OEBPS/warn_9781101052563_oeb_233_r1.gif





OEBPS/warn_9781101052563_oeb_030_r1.gif
Electronically contrlled
Hydrogen gas  hydrogen gas injector

side sl
Ar Apexseal
Spark plugs
st
seal
Comer seal
ysopm Gas gttt

twesn ik and cabn
Stctorswh for
iagelgasone moge sitching

Tigh pressre
ogen s

Gasoinstank capaciy 1 s
RENESS hyogen oy ngine e 2 comentonal 1)






OEBPS/warn_9781101052563_oeb_120_r1.gif
educingoutide e

-9\ ety deme
N

SN

i@‘






OEBPS/warn_9781101052563_oeb_097_r1.gif
Sack 744 ot i
Streat
[bssine

6PortStock






OEBPS/warn_9781101052563_oeb_072_r1.gif





OEBPS/warn_9781101052563_oeb_179_r1.gif





OEBPS/warn_9781101052563_oeb_185_r1.gif
Dynamic chamber

Intake manifold for
dynamic supercharging
effect

Pressure wave by
intake inertia effect

Pressure wave by
exhaust interference






OEBPS/warn_9781101052563_oeb_055_r1.gif





OEBPS/warn_9781101052563_oeb_080_r1.gif
Tl Dowel
Holo






OEBPS/warn_9781101052563_oeb_049_r1.gif





OEBPS/warn_9781101052563_oeb_324_r1.gif
‘Gauge Needie Movement, degrees from horizontal

El

2

10

‘Gauge Does Not Move Between
‘These Temperature Poits

Increasing Tomperature ———






OEBPS/warn_9781101052563_oeb_154_r1.gif





OEBPS/warn_9781101052563_oeb_041_r1.gif





OEBPS/warn_9781101052563_oeb_148_r1.gif
-~
[ 1 |
Seals speead ol
hath
bricateside and
“Comer seals P cubon
deposits
Scraped off

T






OEBPS/warn_9781101052563_oeb_035_r1.gif
Naturally Aspuat%gmlfcrgng%ue-vmume Cycle

i Working Chamber Pressure =g

s AC: Intake
C-F: Compression
F-I: Power
I-A: Exhaust

¢ Working Chamber Volume ——jm 50¢






OEBPS/warn_9781101052563_oeb_310_r1.gif
OllLinesto

fand 01
Port






OEBPS/warn_9781101052563_oeb_066_r1.gif





OEBPS/warn_9781101052563_oeb_083_r1.gif





OEBPS/warn_9781101052563_oeb_211_r1.gif
Retum Line To Fuel Tank

In-Tank

Fuel Rail And Injectors Fuel Pump

v
Fuel
Presure |
[Reguiator |___ -—~—> Manifold Pressure Source Fuel Tank
N

In-Tank Filter






OEBPS/warn_9781101052563_oeb_236_r1.gif
Trvote Posiion
sirintake  Sensar

Crank Angle &
Spocd Senser

Speed-Density ke Menteld

Exhaust Manifold






OEBPS/warn_9781101052563_oeb_165_r1.gif
1

Mean Effective Pressure (kg/cm?)

7
6000 RPHM
Wide Open Throtte

0
o
o
I T8 T
i
i
N
50700 200 300 400 500 600

Exhaust Gas Pressure (mmHg)






OEBPS/warn_9781101052563_oeb_270_r1.gif
Grank Angle Sensor

(e Rlay

1993 RX-7 Ignition Circuit

Igaition Coll alling)

A4

=y
A L

Ignitor






