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NACA ARR No. ESBOS
VATTIONAL ADVISORY COMMITTEE FOR AERONAUTICS
ADVANCE RESTRICTED REPORT

IMPROVING ENGINE COOLING WITH SPECIAL BAFFLES

By Arnold E. Biermann, Harvey A. Cook;
and Louis F. Held :

SUMMARY

Tests were mede to determine the effect of special baffles on
the temperatures and the couoling-air requirements of the
Wright 1820 G200 and R-2600-8 cylinders. Nine baffle combinaticns
were tested on a Wright 182C G200 cylinder and two baffle combina-
tions, on a front-row cylinder from a Wright R-2600-8 engine. One
special baffle was tested on a front-row cylinder of an
R-2600-8 multicylinder engine operating on a torque stand.

Some of the gpecial baffles tested resulted in substantial
reductions in cylinder-barrel and rear cylinder-head temperatures.
The ducts provided for conducting cold air to the high-temperature
regions were very effective in improving the cooling of internal
areas that have good thermeal connection with the external-cooling
means, such as the combustion-chamber walls. Tests with the
Wright R-2500-8 cylinder shcwed that changes in the baffles were
not wery effective in reducing the temperature of surfaces that
tend to be thermally isolated from the external-cooling means, such
as the exhaust-valve crown or the spark-plug center electrodes.

INTRODUCTION

The tests herein described were made at the NACA laboratory in
Cleveland during 1943 ag a result of difficulties experienced in
cooling exhaust-valve and rear spark-plug regions of air-cooled
aircraft cylinders during high-output cruising operations. A spe-
cific object of this investigation was to determine whether an
improvement in cooling could be made by changing the cylinder
baffling without causing an appreciable incrsase in total cooling-
air flow., The following methods of improviﬁg cooling by means of
baffles were tested:
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| 1. Increaging the cooling-air mase flow across overheated areas

2. Reducing the cooling-air mass flow through the engine and the
baffle wall to a minimm consistent with the cooling regquired

3. Shortening the cooling-air flow paths through long fin pas-
gsages by dividing the flow into geveral. shorter paths

4. Conducting cool air to high-temperature regions

Before special baffles can be used as standard equinment, con-
giderable testing must be done over a wide range of operating condi-
tions because the specified maximum external temperatures will no
longer be critericng of safs internal temperatures when the new
baffles are used. Baffle modificshiong that lower the temperature
of the rear spark-plug boss proportionately mcre than the critical
internal temperatures, such as the spark-plug eiectrodes and the
exhaust-valve crown, may require a low maximumn allowa®le ooss tem-
perature. Because of the inappreciable effect of extsrnal cooling
on the temperature of the exhaust-valve crown, as shown in refer-
ences 1 and 2, it was believed advisable in these tests to determine
the effect of baffle modifications on the cooling of the exhaust -
velve crown. Consequeatly, temperabures of this region were meas-
ured in tests of the most promising baffle combination.

Hh @
|,_4
=

APPARATUS AND PROCEDURE

Description of baffles. - The special baffles described in this
report were fitted to either a Wright 1820 G200 cylinder or a
Wright R-2600-8 front-rcw cylinder mounted on single-cylinder engines;
one gpecial baffle was also tested on a Wright R-2600-8 multicylinder
engine. Each baffle tested is described and given en identification
number. (See table i.) The baffls number followed by the letter "3S"
indicates the manufacturer's standard baffle.

Table 2 lists the combinations of baffles tested and the reason
for testing each combination. The identification number designates
the baffles making up the combination. ' The baffles listed in
table 2 are shown in figures 1 to 10.

Test installations. --Single-cylinder tests were conducted on
twe different Cooperative Universal engines. The setups of the
1820 and the 2600 cylinders, shown In figures 11 and 12, respectively,
were similar in every respect except for the cooling-air systems.
Power was sbaorbed with electric dynamometers and fuel was supplied
by injection into the intake pipes during the induction stroke.
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Cooling air was supplied to the 1820 cylinder by a variable-
speed centrifugal blower through a pipe of 8-inch diameter con-
nected to a cowling box on the engine. The cooling-air flow was
measured with an orifice installed at the entrance of the duct to
the centrifugal blower. Cooling-air temperature wes controlled
by regulating the air temperature in the engine room.

Cooling air for the 2600 cylinder was furnished by a central
air system through a duct of 16-inch diameter leading to the cowling
bex, as shown in figure 12. Deflecting vanes were installed at the
front of the 2600 cylinder to simulate the cooling effect of air
movements found in multicylinder engines in flight. The position
of these vanes wae adjusted to give a temperature distribution
typical of that obtained when using the standard baeffles in flight.
The vanes were fixed in this pesition throughout the tests. A con-
trol valve and a heat exchanger were placed in the duct between the
orifice and the duct to the cowling box. The cocling-air tempera-
ture was controlled by the flow of cold water through the heat
exchanger.

Special baffles 46-48-49 were tested and compared with the
gtandard baffles on cylinder 2 of the froat row of a Wr!
Wright R-2600-8 engine eguipped with a torque nose end operating
on a torque stand. These tests were made with a flight propeller.
Cooling air was drawn over the engine by a blower connected to the
exit of the engine cowling.

Temperature measurements. - On the single-cylinder engines,
cylinder temperatures were mesagured by thermocouples located as
shown in figure 13. The exhaust-valve crown and the spark-plug
electrode thermocouples (22, 23, and 24) were used only in some of
the tests of baffles 415-425-43S and 46-48-49 on the single-
cylinder setup of the Wright R-2600-8 front-row cylinder. Only
the rear spark-plug-gasket end the rear middle-barrel temperatures
were measured in the multicylinder-engine tests.

Iron-constantan thermocouples were used on the head and the
barrel. The thermocouples on the head were peened into holes
drilled to within avpproximately 1/8 inch of the combustion chamber.
Thermocouples on the barrel were spot-welded to the outside sur-
face of the barrel between fins. The thermoccuple in the exhaust
rocker-arm bolt was installed on the center line of the bolt et the
center of the exhaust rocker-arm bearing. A standard Army type
rear spark-plug-gasket thermocouple was used at the rear spark piug.

The method of installing a thermocouple in the exhaust-valve
crown was similar to that reported in referesnce 1. A thermocouple
was formed by welding a constantan wire at the end of a stainless-
steel tube of 3/32-inch diameter that was inserted through a hole

- e e e
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drilled in the tip of the valve stem. The thermocouple was inserted ’
into & hole drilled to within 1/16 inch of the outside surface of
the crown and the valve was sealed with the original amount of sodium.

Chromel-alumel thermocouples were installed in C34S spark plugs
in holes drilled in the center electrode to within 1/16 inch of the
combustion-chamber end.

Tests. - Each baffle was tested at constant engine power, varying
the pressure drop across the cylinder. The following engine condi-
tions were maintained constant during the tests:

1820 single- 2600 single- R-2600-8

cylinder cylinder multi-
engine engine cylinder
i a2 engine
Tndicated horsepower . . . . . . . 66 78t 5 108 - PRgms
HnoaneNgpeeds S eem L. o le w5 s ¢e 2000 2100 2100 2100
Manifold pressure, inches
of mercury absolute .. , . s . Gl Sl 38 Sl -
Huelizaapirat Lo S T E it 8 L0 . 0.083 94075 S0 OSRGOS
Inlet-air temperature, °F . . . . 250 160 150 100
Spark advance, both spark {
Pl oS dedree SRRGTC ORS00 o . 20 20 20 20
CompresBion Yablo  « & o o o o o 8.76 63 6.9 510
Cooling-~air temperature, °F ., , , 100 100 90 95
0il-in temperature, °F ., . . . . . 180 180 180 145
AN-F-28 fuel, performance
TR RS SR R R R L T 130 130 1150 130

8Testg in which the temperature of the valve crown and the spark-
plug center electrode were measured in addition to those of the
other areas.

Multicylinder output in brake horsepower,

In both single-cylinder-engine setups (figs. 11 and 12) the
gtatic pressure in the cowling box ahead of the cylinder was deter-
mined by a water manometer, The difference hbetween this static
pressure in the cowling box and the engine-room pressure was used
ag the baffle cooling-air pressure drop Ap, Pressure-drop measure-
ments were corrected to stendard air density for the air in front
of the cylinder by multiplying the measured Ap by O, the ratio
of the density of the air ahead of the cylinder to the standard
air density of 0.0765 pound per cubic foot. The pressure drop
acrogss the multicylinder engine was measured by impact tubes in g
front of the cylinders and static tubes in the curl of the baffles
at the rear of the cylinders.
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Considerable care was exercised in successive setups of the
same baffles to insure installation in the same location. Tests
were made to determine the effect of small differences in baffle
position. Likewise, care was taken to insure that all the cooling
air flowed through the passages provided by the baffles and the
fing.

The performance of each baffle tested is presented in a plot
showing the variation of cylinder temperature minus cooling-air
temperature AT with baffle cooling-alr pressure drop oAp. A
comparigson of the performance of each special baffle with resgpect
to the standard baffle is made by plotting the following relations
againet GCAp:

Cylinder temperature - cooling-air temperature (special baffle) xiOO
Cylinder temperature - cooling-air temperature (standard baffle)

and.

Cooling-air flow (special baffle) 50 100
Cooling-air flow (standard baffle) ~ ~

In the figures the foregoing relations ere included under the common
legend .

Performance ratio,

RESULTS AND DISCUSSION
Tests with the 1820 Cylinder

The baffle combinations tested on the 1820 cylinder are illus-
trated in figure 14 and a comparison of cooling-air flows for these
baffles is shown in figure 15.

Effect of baffle mounting. - The exact location and mounting
of baffles on cylinders is known to have an appreciable effect upon
cylinder cocling. In scme cases it is easily possible to fit the
baffles in a number of different positicns on the cylinder, thus
causing a variation of the results obtained. In order to determine
the mounting error involved in tests of this nature, the standard
baffles 1S5-25-3S werc removed, reinstalled, and tested three times.
The scatter of the data on these three trials is shown in figure -16.
The lines faired through the points for these three tests were used
in this investigation as representing the relation between cylinder
temperatures and cooling-air pressure drop for the standard baffles
for the 1820 cylinder.
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The effect of incorrectly leccating the standard baffles on the
1820 cylinder is shown in figures 15, 17, and 18. The side baffles
2S and 3S were inadvertently mounted too low on the cylinder barrel,
which caused an increase in air-passage area below the lowest fins
on the head. An improvement in cooling of more than 14 nercent
resulted from the change in baffle position. A part of this reduc-
tion in temperature can be attributed to a decrease in the tempera-
ture rise of the cooling air as the cooling-air flow is increased.

The 14-percent decrease in cylinder temperatures was accompanied
by an increase in cooling-air flow of from 18 to 22 percent. Although
an engine cowling can generally be redesignsd so as to minimize the
effects of an increase in flow through the baffle wall on the power
required and the pressure difference available, it is evident that,
for constant cowl-slot or cowl-flap outlet area, an increase in the
flow area under the baffles will decrease the available pressure 4dif-
ference across the bafflesg. For this reason, the excellence of a
baffle mugt be judged not only in terms of the temperature reductions
obtained for the pressure difference used but also in terms of the
quantity of cooling air required.

Effects of raising baffles over regtricted fin passages. - The
results of tests on baffles 10-2S5-3S are presented in figures 19 and
20. Baffle 10 was similar to the standard head baffle except that
it was fitted closer to the fin tips and the area over the exhaust-
port fins was raised to maintain constant flow area. The results
show slight percentage increases and decreases in cylinder tempera-
tures. The air-flow quantity was reduced about 4 percent. The
exhaust rocker-arm bolt experienced the greatest reduction in AT
(fig. 20) especially at low cooling-air flows. From these results
it is apparent that the fins over the exhaust-valve port are quite
effective in cooling the gide of the exhaust rocker box but have
only a slight effect on the temperature of the exhaust-valve guide,
Test results of baffleg of this description are also presented in
reference 3.

A more direct comparison of the value of increasing the baffle
fin-tip clearance over restricted fin areas can be obtained by
studying the test results obtained with bvaffles 15-6-7-8 and 1S-6-7-9,
which are shown in figures 15, 21, 22, 23, &nd 24. Baffle 8 was
fitted close to the fin tips on the side wall of the exhaust port.
This finned wall is integral with the valve-guide boss; the valve-
guide temperature should therefore respond to any substantial
improvement in cooling of this area. Baffle 9 was similar to baf-
fle 8 except that the baffle was raised cver the fins to obtain
constant flow area. For a cylinder pressure drop of 8 inches,
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baffle 9 lowered the exhaust-valve-guide temperature 7° F. Other
cylinder-head temperatures were less affected. The raised baffle
caused only a slight increase in cooling-air flow.

Baffles for introducing cold air to high-temperature areas. -
Baffles 6 and 7, which were designed to bring cold air from the
front of the cylinder and cause it to flow over the hot area around
the rear spark plug, were tested in combination with baffles 9 and
10, ag illustrated in figure 5. The test results are shown in fig-
ures 15, 25, and 26 for baffles 10-6-7-9. This combination of
baffles resulted in considerably better cooling, especially at the
reer of the cylinder, than was obtained with the standard baffles.
The improvement was obtained at the expense of from 5- to 8-percent
increage in air flow, :

The effect of substituting the standard head baffle 1S for
bvaffle 10 in the foregoing combination is shown by comparing fig-
ures 24 and 26. The slight decrease in flow with baffles 15-6-7-9,
which is somewhat contradictory to what was previously found in
comparing baffles 1S and 10 in combinations 10-2S5-3S and 1S-28-3S
(fig. 20), may have been caused by a difference or a change in
interference of the air flows at the rear of the cylinder head.

Baffles 15-4-5-11-12 were constructed to obtain better cooling
of the cylinder barrel by dividing the flow on each side of the bar-
rel in two paths and by adding cold air at the sides of the barrel,
as shown in figure 6. The results obtained are shown in figures 15,
27, and 28. At a value of OAp of 6 inches of water, the flow was
reduced about 14 percent and the barrel temperatures were reduced
frecm 5 to 10 percent. Some improvement in cylinder-head cooling was
effected at the lower pressure drops; otherwise the front tempera-
tures increased, as might be expected from the decreased approac::
velocities resulting from the decreased weight flow of cooling air.

Another method of achieving divided flow around the barrel is
{llustrated in figure 7 (baffles 15-4-5-13). In this design, part
of the flow is brought to the rear of the barrel and then forward a
short distance through the fins where it is discharged. The results
obtained with this baffle (figs.l15, 29, and 30) indicate a somewhat
less favorable over-all performance than was obtained with baffles
18-4-5-11-12; however, the middle and the top of the cylinder barrel
at the rear experienced a reduction in temperature of about 30 per-
cent as compared with 10 percent for baffles 1S-4-5-11-12. Further
modifications to baffles 11, 12, and 13 may provide additional
improvements in performance.
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Tests with sprayed-metal baffles. - Experiments were conducted
with cylinder vaffles formed by sprajing metal directly on the fin
tips, as illustrated in figure 8 (baffles 14-15). The spraysd baf-
fles were tested in combination with an air scoop over the head.
The results from this baffle combination are shown in figures 15,
31, and 32. A 32-percent reduction in air flow was achieved at a
odp of 6 inches of water. Regions on the cylinder head, such as
the exhaust-valve guide, the front spark-plug bushing, the exhaust
rocker-arm bolt, and the head between the valves which are mate-
rially affected by baffle lesakage and approach velocities were
increased in temperature. The barrel temperatures irdicate that
baffles sprayed on the barrel were just as effective as the stand-
ard baffles notwithstanding the lower cooling-air flow. The duct
leading to the rear spark plug was very effective in reducing the
temperature at that point.

Tests with a Front-Row 2600 Cylinder

A number of baffles were tested on the 26C0 cylinder that have
not been included in this report. The performance of one of the
best baff'le combinations tested 46-48-42 can be compared in fig-
ures 33 to 36 with the standard baffles 415-42S-433 for this cylinder.
The increase in flow through this baffle combination was somewhat
excegsive, amounting to about 18 percent at a value of OAp of
8 inches of water. Very substantial improvements were obtained, how-
ever, in cooling the spark-plug bushing and the rear cylinder barrel.
Little change occurred in the temperature of the exhaust-valve guide.

Effect of special baffles on exhaust-valve-crown and spark-
plug-electrode temperatures. - Acditicnal tests were conducted to
determine the effect of barfles 415-425-43S and 46-48-49 on the tem-
peratures of critical areas, such as the exhaust-valve crown and the
spark-plug center electrode, which tend to be thermally isolated from
the external cooling surface. These tests were conducted at higher
power than the previous tegsts. The results, which are presented in
figures 37, 38, and 39, show very appreciable percentage reductlons
in rear spark-plug-bushing temperatures. The percentage reduction
in the temperatures of the exhaust-valve crown and the spark-plug
electrodes, however, is relatively small. The relation of OAp and
cooling~-air flow shown in figure 35 may be applied to the foregoing
data inasmuch as power has little effect on this relatiocn.

Tests with the R-2600-8 Multicylinder Engine

Tegts were made to compare the standard baffles and the special
baffles 46-48-49 to determine whether the improvements observed in
single-cylinder tests could be realized with a multicylinder engine.
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After the performance of the standard baffles was determined, baf-
fles 465-43-49 were mounted on cylinder 2 and the performance tests
were repeated. For comparison, the performance of the standard
baffles and the special baffles on cylinder 2 are shown in fig-
ure 40. The test results show improvement in cooling of the rear
spark-plug gasket and the rear middle barrel.

That less improvement in cooling is shown in the multicylinder
tests than in the single~cylinder tests may be attributed largely
to the effects of air leaks that exist in the multicylinder-engine
baffle wall and the fact that the special baffles were fitted to
only one cylinder.

CONCLUDING REMARKS

Internal cylinder surfaces that have good thermal connection
with the external-cooling means respond to changes in external cool-
ing. These internal cylinder surfaces are generally associated with
a temperature level only slightly ahove the external temperatures.
Such surfaces, which incluée the combustion-chamber walls and the
valve seats, are directly affected by baffle modifications.

Internal cylinder surfaces that tend to be thermally isolated
from the external-cooling means are predominately cooled by the
incoming charge. These surfaces, which include the exhaust-valve
crown and the spark-plug electrodes, are identified by their high
operating temperatures. Such surfaces respond poorly to changes
in external cooling as caused by baffle modifications.

Of the several methods tested for improving the cooling through
gpecial baffles, that of conducting cool air to the high-temperature
regions proves most effectlve. When the quantity of cooling air
required is considered, improvements in cooling obtained by increas-
ing the mass cooling-air Flow are effective but relatively costly in
eir requirements.

Aircreft Engine Research Laboratory,
National Advisory Committee for Aeronautics,
Cleveland, Ohio.
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TABLE 1. - IDENTIFICATION OF BAFFLES TESTED
Baffle |Cylinder-area covered|Figure illus- Description of baffle
i trating baffle
Wright R-1820 G200 cylinder
18 Top of head 1,5,4,6,7 Standard head baffle
238 Inlet side of head 1,2 Standard side baffle
and barrel
3S Exhaust side of head 1,2 Standard side baffle
and barrel
4 Inlet side of head 6,7 Standard side baffle with barrel
portion cut off
) Exhaust side of head 657 Similar to baffle 4
6 Inlet side of head 3,4,5 Passage concentric with barrel
and barrel collects air for cooling area
‘ under rear spark plug
7 Exhaust side of 34,5 Similar to baffle 6
‘ barrel
8 Exhaust side of head 3 Contoured for complete contact
with exhaust-port fins
9 Exhaust side of head 4,5 Baffle over exhaust-port fins
raised from the fin tips to give
constant air-passage area
J 10 Top of head 205 In complete contact with head
fins except over exhaust-valve
area, where constant alir-passage
‘ area 1s provided
D Inlet side of barrel 6 Cooling alr taken in at front 1s
‘ rejected at sldes and new cool-
ing alir i1s taken In through side
scoops for rear portion of bar-
2 rel. Fin passages are blocked
off at alr-exchange point.
12 Exhaust slde of 6 Similar to baffle 11
barrel
v 13 Rear half of barrel 7 A rectangular duct, concentric
with the barrel and in contact
with the fin tips, directs air
| from both sides of the barrel to
‘ the fins at the rear. The air
entering the fins at the sides
and at the rear mest and exit
} through tubes across the duct.
14 Top of head, exhaust 8 The air 1s confined iIn the fin
side of head, and passages by a layer of sprayed
both sides of barrel metal bonded to the fin tips.
Aluminum was sprayed on the head
‘ fins and steel sprayed on the
barrel fins.
| 15 Area immediately 8 An air scoop and duct takes air
under rear spark from the front of the cylinder
plug over the head baffle and to the
finned area of the head under
the rear spark plug.
[ Wright R-2600-8 front-row cylinder
418 Top of head 9 Standard head baffle
428 Inlet side of head 9 Standard side baffle
and barrel
43S Exhaust side of head 9 Standard side baffle
and barrel
46 Top of head 10 Head baffle with enlarged scoop
for directing air into fins
above rear spark plug
| 48 Exhaust side of head 10 Air duct around barrel for
z and barrel directing air to area under rear
spark plug
49 Inlet side of head 10 Alr duct around barrel to direct
and barrel alr to area adjacent to rear
spark plug

NAT IONAL ADVISORY
COMMITTEE FOR AERONAUTICS
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TABLE 2.

12

- IDENTTIFICATION OF BAFFLE COMBINATIONS TESTED

Baffle com-
bination

Figure illus- '

trating baffle
combination

Object of testing

Wright R-1820 G200 cylinder

15-28-38

15-25-35

| 10-28-35

15-6-7-8

15-6-7-9

10-6-7-9

15-4-5-11-12

15-4-~5-13

14-15

i

{ To make reference tests of standard
baffles for comparison with tegts
of special baffles

To show the effect of incorrectly
mounting the standard baffles 2S
and 35S

To study the effect of a close-
fitting head baffle except for the
area over the exhaust-valve port
where the baffle was raised above
the fin tips to provide constant
alr-passage area

To determine the effect of a close-
fitting baffle over restricted-flow
areas for comparison with 1S-6-7-9

To show the effect of using a raised
baffle over restricted-flow areas

To test baffle 10 in combination with
special cooling ducts around the
barrel

To test the effect of dividing the
air flow around the barrel into four
paths

To cool the barrel at the rear with
air from scoops on both sides of the
barrel

To determine whether a sprayed metal
baffle is practical and whether the
bond with the fins would improve the

i cylinder cooling and reduce the air

; flow

Wright R-2600-8 front-row cylinder

415-425-435

46-48-49

9

10

{To make reference tests of standard
baffles for comparison with tests of
special baffles

To test best combination of special
baffles, as determined in front-row
gingle-cylinder and multicylinder
tegts

National Advisory Committee
for Aeronautics
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(a) Front view.

Figure 1. - 1820 G200 cylinder, standard boffles 15-25-3S.
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c- 1494

(b) Rear view.

Figure 1. - Concluded. 1820 G200 cylinder, stondard
baffles 15-25-3S.
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fa) Front view.

Figure 2. - 1820 G200 cylinder, baffles 10-25-3S.

Fig.

2a
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(b) Rear view.

Figure 2. - Concluded. 1820 G200 cylinder, baffles 10-25-3S.
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(a) Front view.

baffles 15-6-7-8.

Figure 3. - 1820 6200 cy!inder,

Fig.

3a
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NACA
Cc-1687

(b) Reor view.

Figure 3. - Concluded. 1820 6200 cylinder, baffles 15-6-7-8.
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NGV
(o) Front view.

Figure 4. - 1820 G200 cylinder, baffles 15-6-7-9.
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(b) Rear view.

Figure 4. .- Concluded. 1820 6200 cylinder, baffles 1§-6-7-9.
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(a) Front view.

Figure 5. - 1820 6200 cylfinder, baffles 10-6-7-9.

Fig.

ba
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Figure §.
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(b)

- Concluded.

Rear view.

1820 G200 cylinder,

Fig. 5b

NACA
C-1488

baffles 10-6-7-9.
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(a)
Figure 6. - 1820 G200 cylinder, baffles 15-4-56-11-12.

Front view.

Fig.

6a
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(b) Rear view.

Figure 6. - Continued.
ong iles. 15-4-6-11-12.

1820 G200 cylinder,

Fig. 6b
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(c) Barrel cooling-air flow paths, front view.

Figure 6. - Continued. 1820 G200 cylinder,
baffles 15-4-5-11-12
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Fig. 6d

NAT IONAL ADVISORY
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(d) Barrel cooling-air flow paths, top view.

Figure 6. - Concluded.
baffles 15-4-5-11-12.

1820 G200 cylinder,
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(a) Front view.

Figure 7. - 1820 G200 cylinder,

baffles 15S-4-5-13.

Fig.

7a
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Figure 7. - Continued.
boffles 15-4-5-13.

(b) Rear view.

1820 G200 cylinder,

Fig.

7b
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| (c) Barrel cooling-air flow paths, front view.

Figure 7. - Continued. 1820 6200 cyl inder, baffles 15S-4-5-13.




NACA ARR No. E5BO5

L4

Figure 7. - Concluded.

Rear

Baffle waly

=3
(=]
-~
.~
| S
-~
S

Front
. NATIONAL ADVISORY
| COMMITTEE FOR AERONAUTICS
}. (d) Barrel! cooling-air flow paths, top view.

1820 G200 cy! inder, baffles 15-4-5-13.
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Figure 8.

- Concluded.

(b) Rear view.

1820 G200 cylinder,

Fig. 8b
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(o) Front view.

Figure 9. - 2600-8 cylinder, front row, boffles 415-425-43S.
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Figure 8. - (Concluded.
baffles 415-425-43S5-

(b) Reor view.

2600-8 cylinder,

front row,

Fig.

9b
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Fig. 10a

(a) Front view.

- 2600-8 cylinder,

front row,

baffles 46-48-43.
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(b) Rear diew.

Figure 10. - Concluded. 2600-8 cylinder, front row,
baoffles 46-48-48.
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1820 G200 single-cylinder-test engine setup.
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Figure 12. - 2600-8 single-cylinder-test cooling-air system.
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Figure 14. - Baffle combinations tested on a Wright 1820 6200
cylinder in single-cylinder tests.
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Figure 32, - Comparison of special baffles 14-15 with standard baffles 1S-25-3S on a Wright
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Figure 35. - Cooling-air flow for the baffles on a Wright R-2600-8 front-row cylinder in
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Figure 40, = Comparison of speclal baffles 46-48-49 and standard baffles 41S-428-U3S on
cylinder 2 of the front row of a Wright R-2600-8 engine in multicylinder engine tests.
Brake horsepower, 925; engine speed, 2100 rpm; manifold pressure, 31 inches of mercury
absolute; fuel-air ratio, 0.075.



