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ABSTRACT

Experiments were run to determine heat transfer performance of
single vertical fluted tubes with selected fluidé condensing on the
outside., Working fluids included six fluorocarbons (Refrigerants 11,
21, 22, 113, 114, and 115) and a hydrocarbon (Refrigerant 600a or iso-
butane). The nine test tubes were of 2.54-cm (1l-in.) nominal outside
diameter and 1.2 m (4 ft) in length with from 0. (smooth) to 60 axial
flutes. Condensing heat transfer coefficients ranged from 620 to 7900
W/m2-X (110 to 1400 Btu/hr-ft2.°F) over the heat flux range of 2000 to
43,000 W/m2 (920-13,600 Btu/hreft2), All parameters are based on total
condensing surface area. The data show that, for a given heat flux, a
fluted tube can increase condensing coefficients up to 6.0 times smooth
tube values. Further heat transfer enhancement was achieved by the use
of drainage skirts on fluted tubes; these skirts effectively divided the

1.2-m (4-ft) tubes into two, four, and eight equal condensing lengths.
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1. INTRODUCTION

As with all potential energy alternatives, the case for the develop-
ment of the geothermal option will ultimately depend on a cost benefit
justification. As regards power production cycles, the moderate temper-
atures associated with many geothermal sources impbse relative low
limits on achievable thermodynamic efficiencies when compared to those
characteristics of conventional power plant conditions. These lower
efficienéies, in turn, translate into increased heat transfer rates for
specified output power levels.

Three basic options are available to accommodate the greater heat
loads: (1) larger driving temperature difference, (2) larger transfer
surface area, and (3) larger heat transfer coefficients. The first
option has a direct negative impact on the (already low) limiting thermo-
dynamic cycle'efficiency — that is, the temperature difference required
for heat transfer is not available for the power cycle. The second and
third options could lead to larger and/or more complex heat exchangers.

An economic>optimUm would strike a bélance between the various
options(so as to proVide a system in which the combined operating,
amortized capital, and other costs are minimized. The project described
here is oriented toward translating certain options relating to one

important system compbnent into experimentally verified engineering per-

formance parameters. We have chosen to focus on options associated with

the condenser of a binary-fluid geothermai power system.

In the study by Milora and Tester,! a number of comparisons between

~ direct flashing and binary fluid power’syStems for liquid-domihated geo-

thermal sources are presented. A major advantage suggested for the use
of the binary arrangement is the ability to use (as a working fluid) a
compound specifically tailored to the available source-sink combination.
For particular éxamples, the reference shows that thefmodynamic "utiliza-
tion factors" for binary fluid cycles may be considerébly higher than
those associated with direct flashing cycles. |

A number of the fluids which appear attractive from the thermodynamic

cycle standpoint were members of the fluorocarbon family. ‘Unfortunately,



these fluids may not be so attractive when heat transfer considerations
are taken into account.

Of particular concern are the relatively low liquid thermal conduc-
tivities of the fluorocarbons. Since these low values could affect heat
transfer coefficients on the hot side (evaporator, superheater, etc;)
and on the cold side (desuperheater, condenser, etc.), further evaluation
of the resulting contributions to optimization efforts is in order.

This report is an interim summary of an experimental and analytical
investigation of certain options for improving heat transfer performance

during refrigerant condensation.

2. BACKGROUND

For most practica: condensing situations, the major barrier to heat
transfer is the liquid film which forms on the cooled surface as the
vapor condenses. As a result, condensation augmentation methods depend
primarily on reducing the effective thickness of the liquid film. En-
hancement possibilities include turbulence and dropwise condensation
promoters, extended surfaces, and improved drainage schemes.

Of the final group, one of the most attractive ideas was put forth
by Gregorig? in 1954. His concept consisted of a ridged or fluted con-
densing surface which caused the vapor-liquid interface to take on a
éhape with nonuniform curvature. With a uniform pressure impressed on
the vapor phase, such an interface can only achieve equilibrium if a
pressure gradient exists in the liquid film. The direction of this pres-
sure gradient is such that liquid is pushed from an area of greater cur-
vature to an area of lesser curvature. This "surface tension'" action
will result in a thinning of the liquid film on the crest of the flute
and a thickening of the film in the valley (see Fig. 1 for illustration
of this principle). The potential for heat transfer augmentation depends
on the relative sizes of the resulting improvement in crest area heat
transfer and the resulting degradation in valley area heat transfer.

Experiments by a number of investigators (including Gregorig,?
Alexander and Hoffman,3 Carnavos,* Thomas,>’® and Jansen and Owzarski7)

indicate that relatively large performance improvements can be realized



CONDENSING SIDE g
(fluted outside surface) ORNL-DWG 77-5469A

HEAT FLOW

&

THIN FILM REGION

— TUBE WALL —
— ettt ———
CONDENSATE
TROUGH

&\\

WATER SIDE
{smooth inside surface)

Fig. 1. Fluted tube principle of operation (condensation mode) —
surface tension forces acting to push condensate from crests into troughs.




with water. However, no such evidence is apparent for fluids such as
those of the fluorocarbon family whose members have characteristic sur-
face tensions much smaller than that associated with water.

The potential for improving the heat transfer performance of con-
densers operating in geothermal binary power cycles and, thus, con-
tributing an important component to the technical knowledge required to
assess the cost-benefit position of geothermal energy within the national
energy-option framework was the motivation for the project. The planned
approach to the project was as follows:

1. Design, fabricate, and assemble a test loop to evaluate conden-
sing heat transfer performance at conditions characteristic of suggested
geothermal power cycles.

2. Test existing fluted condenser tubes in the loop to establish
relative augmentation potentials.

3. Attempt to develop analytical models capable of predicting
measured condenser tube performance.

4. Verify the model with data from a wide range of working fluids
under consideration for geothermal power cycle use.

5. Consider design and fabrication of custom-made tubes for greater
performance enhancement.

This report is limited to areas 1 and 2 listed above. Work is in
progress on areas 3, 4, and 5 and will be reported at a later date. A
similar study was presented by Combs® in which the effectiveness of

fluted tubes for ammonia condensation was evaluated.

3. DESCRIPTION OF EQUIPMENT

Equipment used in this investigation is shown schematically in
Fig. 2. The system was designed for a maximum heat load of 5 kW and
consists of three circuits — a working fluid loop, a primary cooling
loop, and a secondary cooling loop. The working fluid loop was designed
primarily for fluorocarbons with the maximum operating pressure and
temperature set at 225 psig and 150°F. The test section, a single-tube
vertical condenser, was built to handle tubes of 1-in.-nominal diameter

and 4-ft length. The system was manually controlled, and the heat load
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was set by the power input to the boiler. The working fluid loop was

constructed of stainless steel to minimize compatibility problems. View

ports on the test section permitted visual observation of the condensing

surface with the aid of a light at suitable locations. Water served as ’
the coolant in both the primary and secondary cooling loops. The primary

coolant removed the heat from the test tube in the test section; and in *

turn, the heat was transferred to the secondary coolant.

3.1 General Flow Description

Flow directions in the system are indicated by arrows in Fig. 2.
The working fluid was vaporized in the boiler and passed through an en-
trainment separator before entering the condensing test section. The
vapor entered the top of the test section, and the liquid collected in
the separator returned to the boiler. The vapor condensed on the outer
surface of the test tube in the test section and formed a falling film
of liquid. The liquid condensate exited at the bottom of the test sec-
tion, passed through a condensate measuring station, and returned to the ¢
bottom of the boiler to complete the closed loop. A pump was not needed
for the circulation of the working fluid since the liquid head in the
test section side of the loop furnished the driving force required for
flow through the condensate measuring station.

In the primary cooling loop, a small centrifugal pump transferred
demineralized water from a storage tank to the bottom of the test section
and upward through the test tube. The primary coolant flow was measured
by rotameters upstream of the test section and controlled by a hand valve
located downstream of the test section. From the top of the test section,
the water returned to the storage tank to complete the closed loop.

The secondary cooling loop removed the heat load from the system by
transferring the heat from the primary cooling water to plant process
water. Primary cooling water recirculating through the storage tank
dumped heat to secondary cooling water which passed through a cooling
coil in the tank and then discharged to the drain. The flow rate of the

secondary coolant was regulated by a hand valve located upstream of the /
cooling coil. kﬁ;



Figure 3 pictures an overall view of the system, while Fig. 4 shows
therlower part of the system including the boiler and storage tank.
Figure 5 gives more detail of the separator and the condensing test sec-
tion. However, the photographs of the system do not show the insulation
which was installed prior to operation to minimize heat losses during
normal operation. Major components are described separately in succeeding

sections.

3.2 Boiler

The boiler body (Fig. 4) was fabricated from a 4-ft length of 6-in.
Schedule 40 stainless steel pipe. Eight tubular heaters of 4-ft active
‘heated length were strapped to the bottom section of the pipe for electri-
cal resistance heating. A sight glass (Fig. 4) was connected to the
boiler to provide liquid level monitoring capability. The top section
of the boiler was equipped with a baffle made of stainless steel sheet
metal to aid in reducing liquid entrainment. The boiler held ~3 gal of

liquid when half-filled for standard operation.

3.3 Entrainment Separator

The separator (Fig. S)AWas constructed’from a 1-ft lehgth of 6-in.
Schedule 40 stainless steelkpipe.‘ Separation of entrained liquid from
the vapors was accomplished by two stainless steel mesh demistors
(Oﬁto H. York Company, 6-in. diameter by 6 in. thick) located in the
body of the separator. The separator was mounted in the working fluid
loop at a 30° angle to the horizontal with liquid exiting at the lowest
point in the separator and vapor at the highest. Liquid returned to the

boiler through a vertical drainage line.

3.4 Condensing Test Section

3.4.1 Shell and heads
The shell of the test section (Fig. 5) was fabricated from 2-in.

Schedule 40 stainless steel pipe connected by two 2-in. stainless steel

tees. Figure 6 is a detailed sketch of the test section including
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Fig. 4. Close-up view of bottom section of test facility.




Fig. 5.

Close-up view of test section and separator.
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assembly diagram. The outside (condensing) surface of the experimental
test tube couldibe v{éWéd at locations near the top and bottom of the
test tube through the two windows. Two heads (which were mated to the
shell by 2-in. 150-1b stainless steel flanges) were fabricated from
stainless steel bar stock and were designed to facilitate tube installa-
tion and removal. The top head consisted of two sections, the lower and
upper sections. The lower section bolted directly to the top flange and
contained a radial 1-in,-diam hole for the vapor entrance. The upper
section contained four l-in.-diam O-ring seals for sealing a 1-in.-0D
test tube and bolted to the lower section of the top head. The bottom
head consisted of only one section containing three l-in.-diam O-ring
seals and a radial 1-in.-diam hole for exit of condensate from the test
tube. Provision was made in the bottom head to collect separately the
condensate forming on the inside of the shell, and this condensate was
returned to the boiler downsteam of the condensate measuring station.

The total condensing length in the test section was 4 ft.

3.4.2 Tube installation

The heads on the test section (Fig. 6) were designed to seal around
a smooth 1-in.-0D tube: therefore, experimental test tubes (other than
smooth 1-in.-0D) were prepared for testing by soldering or welding a
1-in.-0D sleeve to each end of a 4-ft length of test tube. One end of a
prepared test tube is shown in Fig. 7 to illustrate the sleeve connection.
For installation, the upper section of the top head was removed and the
test tube was inserted downward into the test section until the bottom
sleeve slid through the three O-ring seals in the bottom head. The
upper section of the top head was then slid over the top sleeve and

bolted to the lower section to complete the shell-side sealing operation.

Next, the required connections were made to the primary cooling loop.

A stainless steel rod of 0.50-in. outside diameter was installed
through the center of the test section (inside the test tube) in order
to decrease the hydraulic diameter and increase the velocity for a given
primary cooling volume flow. Both of these variations tended to in-

crease the heat transfer coefficients on the water side; and as a result,
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improved the accuracy of the Wilson-plot technique? used to interpret
the experimental data. For example, with a smooth 0.87-in.-ID tube

(designated Tube A in the following section), insertions of the 0.50-
in.-0D rod decreased the hydraulic diameter by 57% and increased the

velocity by 49%.

3.5 Storage Tank and Pump

The storage tank (Fig. 4) was fabricated from a 55-gal stainless
steel drum. The tank served as a storage vessel for the primary cooling
water while also providing the liquid head required for the centrifugal
pump. The drum was equipped with 100 ft of 0.5-in.-0OD copper tubing to
serve as a heat exchanger. Plant process water was circulated through
the copper tubing to remove heat from the primary cooling water. A
small centrifugal pump (Oberdorfer Pump Division, Model No. 700D-UST)
provided the circulation of the primary cooling water. The pump (Fig.
3) was rated at 20 gpm at 77 ft of head and was driven by a 1.1/2-hp
motor. Adequate circulation of the process water through the cooling

coils was furnished by the line pressure.

3.6 Vent and Vacuum Systems

Ports for venting the shell of the test section were provided at
the top and bottom of the test section; best results were obtained by
venting the top. Also, a vacuum pump was connected to the working fluid
loop for evacuating the system. The vacuum pump was connected to the
loop at several locations to permit evacuation of isolated sections of
the loop. A liquid nitrogen cold trap was located between the loop and
the vacuum pump to prevent the working fluid from contaminating the oil

of the vacuum pump.

3.7 Gaskets and Seals

In early experiments, neoprene and teflon were used for gaskets and
~ seals throughout the working fluid loop and proved very effective in

the system. However, experiments with Refrigerant 21 (CHCle) indicated
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compatibility problems. Gaskets and seals made of neoprene displayed
considerable reactivity to Refrigerant 21. Leakage problems were ob-
served in the valves containing neoprene gaskets, plus inspection of the
gaskets and O-ring seals made of neoprene in the test section revealed
deterioration. During the investigation of Refrigerant 21, small par-
ticles of neoprene were found in the working fluid loop, and a distinct
coloration was observed in the working fluid. Regular inspection of the
neoprene O-rings in the heads of the test section confirmed the compati-
bility problem. The teflon in the loop showed no édverse reaction to
Refrigerant 21.

The neoprene seals and gaskets in the working fluid loop were
replaced by either teflon or copper wherever possible; however, it was
not possible to replace the O-rings in the heads of the test section
because a highly flexible material was required for that application.
The new materials eliminated the ieakage problems, but the neoprene
0-rings continued to show deterioration with Refrigerant 21. Frequent
inspections and changes of O-rings prevented any leakage in the heads of
the test section. During all of the later testing, the system operated
with all teflon gaskets and seals except for the neoprene O-rings in the
heads of the test section. No compatibility problems were encountered
between other fluids used in this invéstigation and the gaskets and

seals (neoprene and teflon).

4, PROCEDURES AND INSTRUMENTATION

This experimental study was undertaken to evaluate heat transfer
coefficients for refrigerants condensing on the outside of vertical
tubes. Heat rates and iemberature differences were calculated from
experimental data taken during steady-state operation (see Appendix A
for sample calculations). The Wilson-plot technique9 was used to in-
terpret overall coefficients of heat transfer so that individual con-
densing?side coefficients could be evaluated. Accurate temperature
measurements were critical to the evaluation of condenser performance,
because it was sometimes necessary to measure very sméll temperature
differences (~0.2°F) within *0.04°F to obtain reliable heat balances.
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Also, very small condensate flows (0.03 to 0.3 gpm) had to be measured
accurately for good interpretation of the experimental data. The opera-
ting procedures and instrumentation are described in detail in the

following sections,

4.1 Operating Procedures

4.1.1 Filling

Before filling operations began, the working fluid loop was evacu-
ated (72 to 74 cm Hg) by the vacuum pump. Once evacuation was complete,
the working fluid was introduced at either the top or bottom of the loop
depending on the ease of operation for a particular fluid. The primary
cooling water was used to cool the test section, causing the working
fluid to condense on the test tube and flow to the boiler. The level in
the boiler was monitored visually by the liquid level indicator. When
the boiler was half filled with liquid, the vessel supplying the working
fluid was valved off; and the system was ready to operate. After the
investigation of a fluid was complete, the loop was drained and then
evacuated while applying heat to insure removal of all the residual
fluid.

4.1.2 Removal of noncondensable gases

One difficulty encountered in the operation of the system involved
problems with noncondensable gases (primarily air components). The
presence of noncondensable gases in the test section imposes an added

resistance to the transfer of heat by blanketing the cooling surface.

The working fluid vapor must diffuse through the gas, requiring a decrease

in vapor partial pressure toward the liquid-vapor interface. The effect
is to lower the interface saturation temperature below the temperature
of the main vapor-gas mixture. Thus, a significant decrease in con-
densing film coefficient can result from the presence of noncondensable
gases (as discussed by McAdams!® and Kernll).

Two techniques were employed to remove noncondensable gases from
the system. One technique was frequent venting at the top of the test

section to remove the noncondensable gases (typically lighter than the
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working. fluid) before and during operation; however, through operating
experience, it was discovered that frequent venting in itself is not
always effective. In some cases, the noncondensable gases were swept
into the test section by the vapor flow. The second method of removal
was developed to take advantage of the noncondensable gases collecting
in the test section. In this procedure, the heat rate to the boiler was
set near the maximum design value, thus creating a high vapor flow which
caused most noncondensable gases to be swept into the test section. At
this point, the boiler was valved off from the condensing test section,
and a vacuum was pulled on the test section removing all fluids from the
test section. This technique was very effective in removing nonconden-
sable gases from the system.

The standard operating procedure included frequent venting and non-
condensable sweeping. This was particularly necéssary when a major
change (test tube or working fluid) was mé@e or when unusual operating
problems were encountered. During tests a higher-than-normal difference
in temperature between the vapor at the top and the condensate at the
bottom of the loop was a good-indication of the presence of nonconden-

densable gases.

4.1.3 Steady-state operation

The heat rate to the boiler is controlled by a stack of four Variacs.
Each Variac regulated the voltage to two tubular heaters, and anyAcombina-
tion of the four Variacs could be used to obtain experimental heat rates.
After setting the heat rate to the boiler, the primary cooling flow rate
was set by the valve downstream of the test section. The inlet temperature
of the secondary cooling water was not controlled since it was determined
by the process plant water conditions. The flow rate of the secondary
cooling water was used to céntrol the temperature of the primary cooling
water. This, in turn, controlled the vapor temperature in the test sec-
tion. Temperatures and pressures throughout the System were monitored
to determine when a steady state was reached; a steady state was assumed
to exist when there was no significant change in temperatures (0.1 to

+0.2°F) through the system over a 5- to 10-minute span.
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Once a steady state was achieved, the experimental data were re-
corded. The information recorded included the vapor temperature and
pressure in both the condenser and boiler, the flow rate and temperature
of the condensate, the inlet and outlet temperatures and flow rates of
the primary and secondary coolants, and the voltage and current to each
pair of heater rods. The experimental data were then used to calculate
heat transfer rates and temperature differences in the system and to
check pressure-temperature values against saturation data in the liter-
ature (see Appendix A for examples).

When the data collection for a single operating point was complete,
the flow rates of the primary and secondary cooling water were adjusted
until the system reached a new steady state. The experimental data were
again recorded, and the same procedure was repeated until data were .
collected for three to five primary coolant flow rates at the same
boiler heat rate. In the experiments, the five primary cooling rates
ranged from 2.0 to 23.5 gpm. The heat rate to the boiler was then changed,

and the procedure was repeated at the new heat rate.

4.2 Instrumentation

4.2.1 Voltage and current measurements

The power input to the boiler was monitored by voltage and current

measurements for each pair of heaters.

4.2.2 Preasure measurements

The pressures in the boiler and the condenser were measured with
bourdon gauges (Heise Model H-19178). The working fluid loop was also
equipped with a compound gauge (Ashcroft, Model AMC 4296) for reading
low pressures and subatmospheric pressures. Alternatively, subatmospheric
pressures could be measured by means of a mercury manometer.with a com-
pound gauge (Ashcroft, Model AMC 4296) for reading low pressures and
subatmospheric pressures. Alternatively, subatmospheric pressures could

be measured by means of a mercury manometer.



2

LX]

19

4.2,3. Temperature measurements

In initial experiments (Refrigerant 114), the system was equipped
with chromel-alumel thermocouples; however, in later investigations,
quartz thermometers (Hewlett Packard Model 2801A) and thermistors
(Thermometrics Part No. S-10-4-wire) were added to the system at several
critical loactions. The thermocouples were used with a potentiometer to
determine temperatures, and the temperatures were continuously recorded
on two multipoint recorders. Thermocuples were located in the liquid
and vapor of the boiler, in the vapor feed to the test section, in the
inlet and outlet of both cooling water loops, near the condensate meas-
uring station, and on each heater. The recorded thermocouple data were
used in deciding when the system reached a steady state.

The quartz thermometers and thermistors were added to the system
for greater accuracy. Both a quartz thermometer and a thermistor were
located in the vapor feed to the test section and in the inlet and
outlet of the primary cooling water. In addition, a quartz thermometer
was located near the condensate measuring station. In later experimental
investigations (after Refrigerant 114), the information from the quartz
thermometers and/or thermistors were used for data reduction (see
Appendix A) because of the greater accuracy attributed to these instru-
ments. However, the experimental data from the three sets of temperature
measuring instruments were checked against each other to increase the

confidence in temperature measurements.

4.2.4 Flow measurements

The condensate flow-in the working fluid loop could be measured by
two instruments, an integral orifice metér and a turbine flow trans-
ducer. These two instruments were in parallel, and the piping permitted
the routing of the flow through either device. An integral flow orifice
assembly was used to adapt a pneumatic d/p cell transmitter (Foxoboro
Model 15A) for the measurment of low flow rates. The integral orifice
meter was the only device in the system during early experiménts (Re-=
frigerants 114 and 21); however, since it was necessary to change ofifice
plates (bores of 0.0595, 0.0810, 0.0995, and 0.159 in.) for various flow
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ranges, a turbine flow transducer (Flow Technology, Model FTM-A15-LJS)
equipped with a range extending amplifier (Flow Technology, Model LFA-
300A) was installed to facilitate operation. The range extending ampli-
fier made it possible to cover the full range of interest (0.03 to 0.3
gpm) with only one instrument. In later experiments (after testing
Refrigerants 114 and 21), measurements from the turbine flow transducer
were used in reducing the data with the integral orifice meter used as a
check. The two values always agreed within a few percent.

The primary cooling water flow was measured by one of two rotameters
in parallel upstream of the test section. The rotameter (Fischer and
Porter Company, Tube No. 9-35-250/70) was used to measure primary coolant
flows greater than 15 gpm, and the smaller rotameter (Brooks Rotameter
Company, Tube No. R-12-M-25-5) was used to measure primary coolant flows
below 15 gpm.

The secondary cooling water flow in the range 0 to 4.0 gpms was
measured by one of two small rotameters in parallel upstream of the

cooling coil.
5. TEST TUBES

Nine tubes were tested in this investigation. Letter designations
for identification of the tubes and individual tube characteristics are
given in Table 1. Four additional tubes designated by D-1, F-1, F-3,
and F-7 were also tested; these tubes were duplicates of Tubes D and F
modified by attaching rubber skirts to the outside wall (the integer
denotes the number of skirts on the tube). The skirts divided the tubes
into two, four, or eight equal lengths, and aided condensate film drain-
off from the outside tube surface.

Enlarged photographs of tube samples are presented in Figs. 8
through 18. Figures 17 and 18 illustrate the two types of skirts and
the method of attaching them to the outside tube surface. The top half
of Fig. 13 shows a closed cell sponge rubber skirt, 1/8-in. thick,
clamped firmly to tube D with a plastic electric tie strap. In the
bottom half of Fig. 13, a 1/32-in.-thick neoprene skirt was placed in a
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Table 1. Characteristics of tubes
External Extcrnal Number of Number of
. Tube . . X
Cross section . . Material perimeter surface area external internal
designation : p
(cm) (m7) flutes flutes
O A Aluminum 8.00 0.0973

{:} B Al-brass 11.94 0.1296 12 12
Q C Al-brass 8.90 0.0967 20 20
O D CuNi (50/10) 8.90 0.0967 36 36
O E Aluminum 1271 0.1490 60 0
O F Aluminum 8.26 0.0964 48 0
O G Aluminum 9.75 0.1143 2 0
% H - Aluminum - 14.00 0.1522 42 34
J Aluminum - 26.61;8.00"  0.3110;0.0973" 36 0

“A duplicate of tube A, with 36 staintess steel blades loosely attached.
"Numerator includes blades; denominator is base tube only,
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Fig. 9. Photographs of tube samples — tubes C and D.
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Photographs of tube samples — tubes G and H.
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Fig. 12. Photograph of sample tube — tube J.
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slot (1/8-in. wide X 0.004 in. deep) machined in tube F. Tube A was a
smooth tube; tubes E, F, G, and J were outside fluted tubes, and all
other tubes were doubly fluted. All tubes were aluminum except tube D,
which was 90/10 cupro-nickel and tubes B and C, which were aluminum/
brass. The flutes for tube J were stainless steel longitudinal blades
loosely clamped to tube A. All tubes had rounded flutes except tubes E
and J, which had square flutes.

The external perimeters listed in Table 1 for the fluted tubes are
extimates which were used to calculate the surface areas fo the fluted
tubes. Thelperimeter of fube E was estimated as the product of the
number 6f ridges and the measured perimeter of a typical ridge element.
Tube J was measured in similar manner, but because of the low thermal
conductivity of the attached stainless sfeel blades, only the base tube
(same as tube A) perimeter was used for determining the surface area.
External perineters for the remaining tubes were estimated as the length
of thin tape required to fit tightly around the outside surface of the
tube,

. The external surface areas in Table 1 apply to the tubes after prep-
aration for testing. The area of tubes A and J were based on a 48-in.
length; however, the areas of all the other tubes are based on a 46-in.
effective length. This accounts for the 1-in. adaptor sleeves and in-

stallation clearances on each end of the fluted tubes.
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6. WORKING FLUIDS
A total of seven working fluids in addition to R-717 (anhydrous

ammonia)® and R-718 (water)3 have been tested for condensation on ver-

tical smooth and fluted tubes at ORNL. Fluids reported in this study

are:
Refrigerant Chemical Molecular

number formula weight Chemical Compound
R-11 CC14F 137.38 Trichlorofluoromethane
R-21 CHCI1,F 102,93 Dichlorofluoromethane
R-22 CHC1F, 86.48 Chlorodifluoromethane
R-113 CoCl3F3 187.39 Trichlorotrifluoroethane '
R-114 C,Cl,Fy 170.94 Dichlorotetrafluoroethane
R-115 CoCIFg 154.50 Chloropentafluoroethane
R-600a i-CyHyp 58.13 Isobutane

A comparison of fluid properties at 100°F is given in Table 2. All re-
frigerants tested were 98+% pure as specified by the manufacturer except
R-114, which was a technical grade of 95% purity. Isobutane was the
only hydrocarbon tested. Minor loop modifications and special safety

precautions were required during these tests because of the flamma-

bility of isobutane.



Table 2. Comparison of fluid properties at 38°C (100°F)

Refrigerant number

{formula)

Property Units n 21 22 13 14 115 600a n? 718
(CC15F) (CHC1,F) (CHCIF;) (C,C13F3)  (CC1F,)  {C,CIFL) (i-C,Hyg) (NH.) (H.0)
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“‘t?&”?ly?:““" (Btu/:mtwr): (328332) (813223) (3323?) (gigﬁg) (8183;2) (838323) (3325} (32%) (8j§§§)
‘Viscosm’" (lbm/z:-:is‘t) N ?6?392)]0-“ 2?328;?" 168?42450-“ 5{%?3’7(9;0-“ 2{3.’7‘11)0-“ ](8?4301)0-“ ]{8?32)10-“ 1.%(3).;9;?-" 6{??53)10-“

Density, ¢ aegry T dedn @ ol o W g B (36400 (a0
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"ei; PR ) - (0.218) (0.260) (0319 (0.232)  (0.249) 030 (o6 (158) (6.568)
Surface tension. . (l::;lft) 00Ty (0. %0803y (0. %M (0.9 Moy (.96% %0 @.85°08 (5. 95506 (1.86% -5 (0.56% e
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(113



31
7. ANALYSIS

7.1 Overall Condensing Coefficients

The heat transfer rate in the condenser is given by
Q = UABT , (7-1)

where U is the 6vera11 heat transfer coefficient, AT is the mean tém—
perature difference between the condensihg vapor and the primary cooling
water, and A is surface area of the test tube. The heat transfer rate
can be computed from either the condensate mass flow rate (ﬁc) or from
the product of mass flow rate (ﬁw) and temperature rise (ATW) of the

primary cooling water; thus,

Q=m hfg (7-2)
and »
Q=m c, AT, , (7-3)

where hfg is the latent heat of the condensing fluid, and cpw is the
heat capacity of water. In this analysis, all physical property data
for test fluids were taken from ASHRAE handbooks,2-1" where fluids are
designated by refrigerant numbers.

The arithmetic mean difference is used for AT, since in most cases
the temperature difference between the water inlet and outlet was

relatively small. Therefore, asumming saturated vapor:

aT = T, —'(Tw,in * Tw,out)/z’ (7-4)

where Tv is the vapor temperature and the second term on the right is
the average of the inlet water temperature (Tw,in) and the outlet water
temperature (Tw,out)' o _ ,
The overall coefficient can be computed from Eq. (7-1) using either
Eq. (7-2) or Eq. (7-3) to calculate Q. Defining an overall coefficient
(UO) based on the outside surface area (Ao) and rearranging Eq. (7-1):

o

u o= —8— - ‘ o (7-8)
A, BT |
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The next step in the analysis is the evaluation of individual condensing- ‘ \,J

side coefficients from the overall coefficients.

7.2 1Individual Condensing-Side Coefficients

A technique introduced by Wilson® in 1915 was used as the primary
method of analysis in this study; this is a graphical method of inter- .
preting overall coefficients of heat transfer in surface condensers such
that individual condensing-side coefficients can be evaluated. The
Wilson plot is discussed in Refs. 8 and 9. The following treatment
presents the method and describes the application to the experimental
data in this study.
The overall resistance to heat flow (IR = 1/U) in a condenser is
equal to the sum of the individual resistances; thus,

1/U = Rv * Rfo * Rwall *Rgy Rw > (7-6)

where RV is the resistance on the vapor (condensing) side, Rwall that

of the wall, Rw that on the water side, and R. and R account for any

fo fi
fouling on the outside and inside surfaces of the tube, respectively.
Introducing individual average heat transfer coefficients (h), neglect-

ing any fouling, and correcting for differences in area, the overall

w

coefficient based on the outside surface area is represented by:

A
'l_="l'"+Ra11+_9“' ;
U h w h A,
[o] m w 1

(7-7)

where Ai is the inside surface area of the tube, hm is the mean vapor-
side heat transfer coefficint based on the outside tube area, and hw is
the water-side heat transfer coefficient based on the inside tube area.
For a smooth tube, the wall resistance based on the outside tube area is
given by:

Rwall =T, fn (ro/ri)/k , (7-8)

where T, and T, are the outside and inside radii of the tube, respectively,

Py

and k is the thermal conductivity of the tube wall.
Neglecting the effects of changes in water temperature, the water-

side resistance (l/hw) can be taken as a function of the water velocity
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(v). For turbulent flow of water, this can be expressed as
1/h, « 108,
and thus, Eq. (7-7) can be rewritten:

0.8

1 1 -
—=—+R +a; Vv (7-9)
U h wall
o} m
If, following Wilson, the sum of the first two resistances (l/hv + Rwall)
is taken as approximately constant, Eq.‘(7-9) becomes:
-0.8
L_a vav? (7-10)
U o
0

In this form, a plot of l/Uo vs 1/v0°8 on ordinary rectangular coordinates
should give a straight line from which the constants a, and a1 can be
determined. Thus, the constant a, is given by the y-intercept on the
* Wilson plot and corresponds to the sum of the first two resistances
(vapor side plus wall) in Eq. (7-9):

a =1 +n | (7-11)

° 1 wall

m

The constant a; is the slope of the straight line on the Wilson plot.

For a smooth tube, Eq. (7-8) can be used to calculate a wall re-
sistance and h can be computed from Eq. (7-11). However, for fluted
tubes, it is very difficult to estimate the contribution of the wall due
to the more complicated wall geometry and heat distribution. However,
for the fluids studied in this investigation, thé wall resistance is not
a significant fraction of the total resistance in the condenser and can
be neglected with little loss in accuracy. For example, the effect of
ignoring the wall resistance in evaluating the vapor-side coefficient
was less than 2% for test fluids condensing on tube A (smooth aluminum
1-in.-OD tube with 0.065-in. wall)}. A sample caiculation is presented
in Appendix A for isobutane condensing oh tube A. Assuming negligible

wall resistance,

_1 - _
h o=, | (7-12)

]

o
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which represents the y-intercept on the Wilson plot. The corresponding

condensing temperature difference is given by:

aT, = —L | (7-13)

and represents the temperature difference across the condensing film.

8. DATA DISCUSSION

Table 3 shows a test matrix for vertical condensation experiments
reported in this study. Seven fluids and nine tubes (plus four tubes
modified with skirts) were tested; Figs. 14 through 33 present heat
transfer results from the study. A total of 2464 runs were made to
provide a total of 550 heat transfer data points. Test paramater ranges

were as follows:

Condensing temperature  299-345 K (78—-161°F)

Condensing pressure 1.1 X 105 to 1.6 X 105 Pa (16226 psia)
Heat load 2804100 W (960—14,000 Btu/hr)
Heat flux 2000—43,000 W/m? (920—13,600 Btu/hr-ft2)

The resulting condensing heat transfer coefficients (hm) ranged from
620 to 7900 W/m2-K (110 to 1400 Btu/hr-ft2.°F); condensing temperature
differences (ATf) ranged from 0.7 to 39 K (13 to 70°F). Both the heat
flux (Q/A) and the mean condensing heat transfer coefficient (hm) were
based on total outside tube surface area (see Table 1, p. 21).

Samples of data reduction and Wilson plots are presented in Appen-
dix A. Wilson-plot results are tabulated in Appendix B, and raw experi-
mental data are listed in Appendix C including overall heat transfer co-
efficients and heat balance checks for the condenser test section.
Equipment, operating procedures, and analysis were as described in other
sections of this report.

Tube A (smooth aluminum) data are presented in Fig. 14 in nondimen-
sional form. The ordinate is the standard nondimensional heat transfer

coefficient (average or mean):



Table 3. Test matrix for condensation experiments

. a
Reﬁz;g::ant Formula Tube
: A B C D D-1 E F F-1 F-3 F-7 G
11 CCl1sF P b b b c b ¢ ¢ c c c
21 CHC1,F b
22 CHC1F, b b b
13 - C2Cl13F3 c ¢ ¢ ¢ c ¢ c c c
114 CoC1,Fy i b b b b
115 C,C1Fg c c c c ¢ c c c c
600a CyHiyg c c c (

3ror tube characteristics, see Table
bTests completed in FY 1976.
“Tests completed in FY 1977.

dTests completed in FY 1975.

19




36

ORNL-DWG 77-2686R

104
— | L T TTTTI I T T TTTH
8 — —
6 |— FLUID —
@ R-21 (CHCI,F)
4= 8 R-22 (CHCIFp) ]
O R-114 (C,Cl,Fg)
— A R-113 (C,CizF3) ]
® R-600a (i‘C4H'o)
> L X R-115 (C2CIFg) ]
<
Q
>
NQ
" 100 — —]
KE — ]
£ °C ]
T [ —
6 — —]
4 |— —
= ZAZULI ]
2 ~~ D ré?%(&? x _
Nussau——/ o
‘\\\ KIRKBRIDE
1o L l U N | [ L[]
10° 2 a 6 8 10° 2 4 6 8 10
Re:4T/u
Fig. 14. Vertical smooth-tube condensation data for refrigerants —

standard nondimensional coordinates.



CONDENSING FILM COEFFICIENT (Btu/hr-ft2-°F)

1100

1000

900

800

700

600

400

100

37

ORNL—-DWG 76-17851R

HEAT FLUX (W/m2)

0 5000 10,000 15,000 20,000 25,000 30,000

TUBE AYSMOOTH TUBE)

TUBE B (12 CORRUGATIONS)
TUBE C {20 CORRUGATIONS)
TUBE D (36 CORRUGATIONS)
TUBE E (60 SQUARE RIDGES)

n+i>on

T N e B |

() 1000 2000 . 3000 4000 5000 6000 ' 7000 8000 9000
HEAT FLUX (Btu/hr-ft2)

Fig. 15. Condensing film coefficient vs heat flux for R-11.

0
10,000

CONDENSING FILM COEFFICIENT (W/m2:K)



1400

o ® o ]
o o ) o
be) o o) o

CONDENSING FILM COEFFICIENT (Btu/hr-fi2 °F)
D
o
o

200

Q/A, HEAT FLUX (W/m?)

ORNL-DWG 78-4118R

35,000

PdoXnqO0eO

TUBE A
TUBE D-1
TUBE F
TUBE F-1
TUBE F-3
TUBE F-7
TUBE G
TUBE H
TUBE J

10,000
Q/A, HEAT FLUX (Btu/hr-ft2)

Condensing film coefficient vs heat flux for R-11

12,000

7000

6000

5000

4000

3000

2000

CONDENSING FILM COEFFICIENT (W/mz-K)

1000

8¢



39

ORNL-DWG 76-10202R
HEAT FLUX (W/m?2)

CONDENSING FILM COEFFICIENT (Btu/hr-ft2.°F)

0 5000 10,000 15,000 20,000 25,000 30,000
1400 1
D TUBE A (SMOOTH TUBE) 7000
1200 }— + TUBE D (36 CORRUGATIONS)
& TUBE E (60 SQUARE RIDGES)
m -
—| 6000
1000 }— g
(2]
E
ES
—]s000 L
b
[
800 p— o
w
b
W
—J4000 g
=
P
600——7 w
) [&]
—{ 3000 Z
4
w
[=]
i Z
400}— : 8
] 2000
200 }—-
: — 1000
1 rr o,
0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000

HEAT FLUX (Btu/hr-ft2)

Fig. 17. Condensing film coefficient vs heat flux for R-22.



1400

N
o
o

1000

800

600

400

CONDENSING FILM COEFFICIENT (Btu/hr-f12-°F)

200

Q/A, HEAT FLUX (W/m@)

ORNL-DWG 78-4121

5000 10,000 15,000 20,000 25,000 30,000
| I ! 1 I |
O TUBE A —{ 7000
O TUBE B
A TUBE C ,
+ TUBE D — 6000
® TUBE E
» ® TUBE F
N\ x v TUBE F-1 —1 5000
~
X~ ® TUBE F-3
B~ X X TUBE F-7
\SQ\U \x o)
— 3000
—{ 2000
— 1000
I | | I | I I I I
1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000
Q/A, HEAT FLUX (Btu/hr-ft2)
Fig. 18. Condensing film coefficient vs heat flux for R-113.
- * » ,

CONDENSING FILM COEFFICIENT (W/m2-K)

oy



CONDENSING FILM COEFFICIENT (Btu/hr-f#t2:°F)

41

ORNL-DWG 75-12353R3

HEAT FLUX (W/m?2)

8000 5000 10,000 15,000 20,000 25,000 30,000
O TUBE A (SMOOTH TUBE)
700 L— O TUBE B (12 CORRUGATIONS) — 4000
A TUBE C (20 CORRUGATIONS)
+ TUBE D (36 CORRUGATIONS)
& TUBE E (60 SQUARE RIDGES)
600 }—
500 —
400 —
300 p—
200 }—
100}—
0 I | I | I | R B 0
0 1000 - 2000 3000 4000 5000 . 6000 7000 8000 9000 10,000

HEAT FLUX (Btu/hr-ft?)

Fig. 19. Condensing film coefficient vs heat flux for R-114.

CONDENSING FILM COEFFICIENT (W/m2-K)



CONDENSING FILM COEFFICIENT (Btu/hr-f12'°F)

700

600

500

400

300

200

100

ORNL-DWG 78-4122

Q/A, HEAT FLUX (W/m?2)

5000 10,000 15,000 20,000 25,000 30,000
I | | I | |

— 3500

O TUBE A

+ TUBE D

¢ TUBE D-t

E TUBE E 3000

0 TUBE G

v TUBE H
— 2500
—{ 2000

| l I I I I I

— 1500

CONDENSING FILM COEFFICIENT (W/m2-K)

— 1000

— 500

l

1000

Fig. 20,

2000 3000 4000 5000 6000 7000 8000
Q/A, HEAT FLUX (Btu/hr-ft2)

Condensing film coefficient vs heat flux for R-115.

0
9000 10,000

(4



CONDENSING FILM COEFFICIENT (Btu/hr-ﬂ2 °F)

700

600

500

400

300

200

100

)

ORNL—DWG 78 —4119

Q/A, HEAT FLUX (W/m2)

Q/A, HEAT FLUX (Btu/hr-ft2)

Fig. 21. Condensing film coefficient vs heat flux for R-115.

o} 5000 10,000 15,000 20,000 25,000 30,000
\ ‘ O TUBE A
® TUBEF
X
- , v TUBE F-1 —] 3500
L : R=15 p tUBE F-3 <
.\ X X TUBE F-7 N;
A TUBE J
; \ —| 3000 3
— X ~
‘ \;\ N -
2
w
X» \\x —1 2500 &
W
T [T
\ o) \x\ 16'
l \‘ \ "\u\ .-23
4 \. '\' o
A ety : ]
A A ] 2
| — \‘~"~A IC.IDJ
— 1000 §
L S i Y O 0 o ©
i — 500
| I | | I | | | I
O. .. 1000 2000 . 3000 4000 5000 6000 7000 8000 9000 10,000

£y




CONDENSING FILM COEFFICIENT (Btu/hr-f12 °F)

1400

N
o
o

1000

800

600

400

200

«

ORNL—DWG 78—412V

Q/A, HEAT FLUX (W/m?)

5000 10,000 15,000 20,000 25,000
I | I I I
O TuBE "A" —{ 7000
@ Tuse "g"

R—600A ¢ Tigg "¢ <
' ® TUBE "F-3" o
° ® — 8000 £
- 2
D\ -
Z
— 5000 ¥
\ ” S
[T
[
[}
u\b\ — 4000 ©
e 3
a e
¢ \g — 3000 2
* \a (uz,:
.§ o
S — 2000 3
Q

O o _a - —{ 1000

I I I I I | I I I 0
1000 2000 3000 4000 5000 6000 7000 8000 9000 10,000
Q/A, HEAT FLUX (Btu/hr+ft2)
Fig. 22. Condensing film coefficient vs heat flux for R-600a.

L&



*,

HEAT LOAD (Btu /hr)

104

10°

45

ORNL-DWG 77-2692
CONDENSING TEMPERATURE DIFFERENCE (K)

6 8 10° 2 4 6 8 10 2 4
=1 1T | T T T | T
| O TUBE A (SMOOTH TUBE) 1>
- O TUBE B (12 CORRUGATIONS)
- & TUBE C (20 CORRUGATIONS)
+ TUBE D (36 CORRUGATIONS)
— ® TUBE E (60 SQUARE RIDGES)
— 104
B — 8
[ — 6
—d4q =
g ® o =
< © 2
| a® + t’p ] 3
S + m |
[ = + 8 (n) -
=] + a° 0 l<.|IJ
— =] 0 12 =
=] + ° o
— E A
+ 9 a]
b n + A o D
-] A o »]
— + o] o
A © -— 103
+ A 0 a ]
= ) o o — 8
. + o — 6
a4
] Lot il | L
10° 2 4 .6 8 10 2 4 6 8 10°

CONDENSING TEMPERATURE DIFFERENCE (°F)

Fig. 23. Heat load vs condensing 't‘emperéture difference for R-1l1.



Q, HEAT LOAD/(Btu hr)

46

ORNL—DWG 78—4117

CONDENSING TEMPERATURE DIFFERENCE (K)

10° 2 5 10! 2 5
S
10° = | 7 T T T TTT] I T ]
— —2
- O TUBE A
¢ TUBE D-1
S ® TUBEF
v TUBE F-1
— R_1y B TUBE F-3
x TUBE F-7 — 104
- 0 TUBE G -
v TUBE H -
A TUBE J .
2 TUBE K
» -
—s
v ]
v xﬂ. a
v X ® [ | —
104 — x " '0205
- W’n v e L] o
B Vg v e 4 - .
- vé ; 0® 4 a o
R A o
5 |— v L} o
Y4 A o
- xxpv e 4 u a
o af — 103
= Xge o & . o N
v o A 0 :
a
2 — "D —
— s
_‘
103 | N I B | A
10° 2 5 10 2 5 102
CONDENSING TEMPERATURE DIFFERENCE (°F)
Fig. 24. Heat load vs condensing temperature difference for R-11.

Q, HEAT LOAD (W)



HEAT LOAD (Btu /hr)

47

CONDENSING TEMPERATURE DIFFERENCE (K)

, 6 8 10° 2 4 6 8 1 2
10
111 ] P T T TTTI l [
8__
— — 2
6 — O TUBE A (SMOOTH TUBE)
- + TUBE D (36 CORRUGATIONS)
4l B TU3E E (60 SQUARE RIDGES)
—] 104
- —8
2 }— — 6
— a4
EE
10% f— & + ]
— g .
8 |— g " +F
— = * o" —2
w = + o]
6 — =] + Q
- =) + D
=] + o
a|— ol + @
+ o — 103
+ (o] —
b =]
= + 5 — 8
ot o —
b — 6
2 . a ]
[a] -1 4
o3 N EEE | 1 Lyl
10° 2 4 6 8 10! 2 4 6 8 102

CONDENSING TEMPERATURE DIFFERENCE (°F)

Fig. 25. Heat load vs condensing temperature difference for R-22.

ORNL-DWG 77 -2693

HEAT LOAD (w)



HEAT LOAD (Btu/hr)

48

ORNL-OWG 77-21266
CONDENSING TEMPERATURE DIFFERENCE (K)

5 { 2 4 6 8 10 2 4
10
L | l T [ R
8 S
| — 2
6 I— R-113
- O TUBE A
O TUBE B
4 |- A TUBE C
+ TUBE D — 10*
— ® TUBE E s
2 |- — 6
—Ha =T
a ® s
(o]
4 = ] E=¢
10 : =] - +o+0 HB 3
- ] +0A ._
8 — =] + a
— = R E —He2 ¥
6 — (=] ++ 6 w]
— s + A (8]
& + 5%9 o
4 +— & + 4o
+ o) a3
B + 4 A o a ] 10
a o -8
2 — — 6
—a
e N L Ll
10° 2 4 6 8 10 2 4 6 8 10°
CONDENSING TEMPERATURE DIFFERENCE (°F) '
Fig. 26. Heat load vs condensing temperature difference for R-113.



HEAT LOAD (Btu/hr)

49

CONDENSING TEMPERATURE DIFFERENCE (K)

ORNL-DWG 77-21270

5 1 2 4 6 8 10 2
10
- | | | T 1 1111 [ |
8 S
| R-113 N
6 — O TUBE A
- @ TUBE E
® TUBE F
4 — v TUBE F-1
B TUBE F-3 — 10*
— X TUBE F-7 g
2 —1¢€
e —a =
e " o
4 =] . =4
10" — « 7 S
— a 8 xp v v =
8 — & x X v o 3
L G ) >e@ v [ ] — 2 I
6 [~ 8 xopVv L]
| — [~] B vy [ J
[~} )% v [ ) o]
4 — =] % L]
¢ 4103
< e a ]
| x uvg . °
° -
2 +— — 6
— a
10> | | Pt I | |+
0 1 2
10 2 4 S - 8 10 2 8 10

CONDENSING TEMPERATURE DIFFERENCE (°F)

Heat load vs condensing temperature difference for R-113.



HEAT LOAD {(Btu/br)

50

ORNL-DWG 77-2691
CONDENSING TEMPERATURE DIFFERENCE (K)

s 6 8 10° 2 4 6 8 1o 2 4
T [T T T 71T | 17
8 .
[ — 2
6 |— O TUBE A(SMOOTH TUBE)
| O TUBE B (12 CORRUGATIONS)
A TUBE C (20 CORRUGATIONS)
4 (— + TUBE D (36 CORRUGATIONS)
& TUBE E (60 SQUARE RIDGES) — 10*
— — 8
o — e
C| — 4 E
= (o]
[*] g
q -] + — o
10 __ gﬁn +@(9A -
8 — e [~ + OA :
a" + & u] w
[ = + on &P —z T
6 — o + s}
=] + 9 G
- =] + o o 0
[~}
4l o + QP o
« + g0 o — 10°
. =] + A og a _— 8
1~} + Ag o o ]
=] a © =]
2 — + o —{ 6
a © o —
+
o} o — 4
A
e el I N
10° 2 4 6 8 {0 2 4 6 8 102

Fig. 28.

CONDENSING TEMPERATURE DIFFERENCE (°F)

Heat load vs condensing temperature difference for R-114.



Q, HEAT LOAD { Btu/hr)

51

ORNL-OWG 77-21267
CONDENSING TEMPERATURE DIFFERENCE (K)

. 10° 2 a 6 8 10 2 4
T l T L L B L L I
8 |j—
- — 2
6 —
= R-15
4 O TUBE A o
i + TUBE D -
¢ TUBE D-{ — 8
0 TUBE G B
2 V TUBE H —1€
v TUBE J ]
I
10t ___ v —
8 [~ v v
6 i v -}‘ T
— +
| v ‘ 4"0 [u]
w o
4 |— v + &
[m] ] 3
‘,,‘ ¢ 7 10
| v AL a ]
v ) ]°
+
2 X o — e
v + -
¢ 0 o
4 a
*+ o o —
| YT I N M I | oy by ledo
< ,
1 2 4 6 8 10 2 4 6 8 10?
CONDENSING TEMPERATURE DIFFERENCE (°F)
Fig. 29. Heat load vs condensing temperature difference for R-115.

Q, HEAT LOAD (W)



Q, HEAT LOAD (Btu/hr)

52

ORNL-OWG 77-21265
CONDENSING TEMPERATURE DIFFERENCE (K)

10° 2 4 6 8 10 2 4
10° | L R N I
8 —
" ]2
6 — R-115
K O TUBE A
4 — H TUuBE E
e TUBE F —
= ¥ TUBE F-4 ]
® TUBE F-3 78
X TUBE F-7
» 1
— 4
4 _
10" [ g
8 [— ﬂg '.
- X 2 Ve — 2
6 — g( ey ®
(]
< 3 a]
= x B ¢
= ° a]
4 | BEx py®
. o — 103
= B X B Ve o .
By —18
x PN -
. L B ev, o e
° o ]
x B Vv
® — 4
x B o
o3 I W W I N e
10° 2 4 6 8 10 2 4 6 8 10°
CONDENSING TEMPERATURE DIFFERENCE (°F)
Fig. 30. Heat load vs condensing temperature difference for R-115.

Q, HEAT LOAD (w)

[}



53

ORNL-DWG 77-21268R
CONDENSING TEMPERATURE DIFFERENCE (K)

. 10° 2 4 6 7 10 2 4
0 - | ! R R | U
8 — v
— — 2
6 — R-600 A
— O TUBE A
4 |— = TUBE E
® TUBE F — 104
- B TUBE F-3 s
2 — s
£ — -
> 2 2
o o o
Q A8 s _.§
210" — =
p | — [ =] l<—(
_— 8 m Py wi
:8 Q e o _ZI
gL . °
[ ]
g S © o
n L b
= o jw]
4 |- L o
® 1403
_ (=] B —
: a s
®
2 °F —e
a _
'
3 { I B I | I I B
00 2 4 6 8 10 2 4 6 8 107

Fig. 31.

- CONDENSING TEMPERATURE "DIFFERENCE (°F)

Heat load vs condensing temperéture difference for R-600a.



54

ORNL-DWG 77-2694R
CONDENSING TEMPERATURE DIFFERENCE (K)

6 8 1° 2 a 6 8 10 2 a
10°
INERER 1 1 T T I 1
8 —
- FLUID — 2
6 |— O R-11 (CCI4F)
- O R-21 (CHCI5F)
& R-22(CHCIF,)
ol O R-114 (C,CloFq) “
A R-113(C,ClyF;) g
—
X R-U5(C,CIF,) — 8
2 |- — 6
z —]
} —a =
] o
o 104 |— i ] —] 3
< ]
g [
3 81— ¥ O A g
= A Qo w
< — ao _O% —J 2 T
T 6 — & D?< O~ A
| uA a 3%
uA D.xo A
4 a4 P %
. a X — 103
— A8 0 a —
U. Ox —18
A o# —
a XK
2 — a a] — 6
e —
A o — 4
X
103 | I T I | ] I
10° 2 4 6 & 10 2 4 6 8 1°
CONDENSING TEMPERATURE DIFFERENCE (°F)
Fig. 32. Heat load vs condensing temperature difference for smooth

' tube A.



.8
(N

HEAT LOAD (Btu/tr)
[« ]

(<]

103

55

ORNL-DWG 77-2695R
CONDENSING TEMPERATURE DIFFERENCE (K)

6 10° 2 4 6 8 10 2 4
I P T TTTTI I T 1
| FLUID P
| O R-11(CCI3F)
| & R-22(CHCIF,)
O R-114(C,ClxFy)
— A R-113 (C,Cl3F3) .
X R-115(C,CIFg) —
— ® R-600a (i-C4H,o) 18
| —e
: —Ja =
g o, 6& g
0 [ ) 6 <
— N et — S
— oed ltoo 7
— 8" 480 x* ¥
- Lo 0 b — 2 *
A0 A X
- a4 &
B A o e X
- f o Ao x
0 o — 103
— x —
o — 8
. ]
| —e6
- . —1a
L L L
10° 2 4 ¢ 8 10 2 4 6 8 10°

CONDENSING TEMPERATURE DIFFERENCE (°F)

Fig. 33. "Heat load vs condensing temperature difference for tube E.



56

"~ h
— m -
" ey -

The abscissa is the liquid film Reynolds number:
Re = 4T/u , (8-2)

where T is the condensate mass flow rate at the bottom of the tube per
unit length of periphery. All fluid properties (k, p, u) were evaluated
at the equivalent film temperature; the method for evaluating the equiva-
lent film temperature is illustrated in Appendix A.

The data for the seven fluids are seen to group in a rather tight.
band on the coordinates of Fig. 14 and span the Reynolds number range
of 450 to 4500. The position of the data band is somewhat above that pre-
dicted by the Nussletl® laminar film analysis, but in the region of the
McAdams!® and Kirkbridel® relations. A correlation by Zazulil7 seems to
give improved agreement for Reynolds numbers below 2000. The present
data are well within the scatter bands of similar plots by other investi-
gators for a selection of fluids (see, for example, Ref. 18). Such a
comparison gives some measure of the confidence factor characteristic of
the present data.

Condensation data are presented in two dimensional forms in this
section. One dimensional presentation, heat transfer coefficient vs heat
flux (Figs. 15 through 22), is useful for describing experimental heat
transfer ranges. Also, since both the ordinate and abscissa are based on
total outside tube surface area, results are helpful in determining whether
the observed augmentation is merely an area effect. The second dimensional
form, heat load vs condensing temperature difference (Fig. 23 through 33),
is useful for particular design considerations, since "credit" is allowed
for the increased surface area of fluted tubes. Selected results which are

representative of all the condensation data are discussed below.
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Figures 15 and 16 present data for R-11 condensing on all of the
test tubes on a heat transfer coefficient—heat flux basis. Heat transfer
coefficients for smooth tube A vary little with heat flux in this test
range. In contrast, coefficients for the fluted tubes are considerably
higher than those for tube A and drop sharply as heat flux increases. A
ratio of fluted tube coefficient to smooth tube coefficient at a given
heat flux provides a means of comparing fluted tube performances for a
given fluid. Ratios of upvto 6.0 were achieved with the fluted tubes in
the experiments. For example, this is shown in Fig. 18 for condensation
of R-113 at a heat flux of 7600 W/m2 (2400 Btu/hr-ft2); the coefficients
for tubes F (48 flutes) and A are 4400 W/m?+<K (780 Btu/hr-ft2-°F) and
740 W/m2-K (130 Btu/hr-ft%.°F), respectively, or a ratio of 6.0. This was
the highest ratio obtained in the study for a fluted tube with no skirts.

Even greater enhancements are possible using skirts on fluted tubes.
Figure 18 (R-113) shows that, at a heat flux of 7600 W/m? (2400 Btu/hr«ft2),
the coefficient for tube F-7 (tube F with seven skirts) is 5300 W/m2-K
(940 Btu/hr-£t2-°F) compared to 740 W/m2+K (130 Btu/hr-ft2.°F) for tube A,
thus, providing an enhancement ratio of 7.2. This represents the maximum
enhancement ratio achieved for any test tube on the heat transfer co-
efficient—heat flux basis. Also, coefficients for fluted tubes with skirts
may be compared to those for nonskirted fluted tubes at a given heat flux.
In Fig. 18 at a heat flux of 7600 W/m? (same as above), coefficients for
tube F-7 compared to tube F with no skirts result in an enhancement ratio
of 1.2, Higher ratios (up to 2.0) were achieved at higher heat fluxes
where condensate flow rates were larger and flooding more pronounced. For
example, in Fig. 22 for R-600a condensing at a heat flux of 25,000 W/m2
(7800 ﬁtu/hr-ftz), the ratio of the coefficients for tube F-7 to tube F
is 2.0, | '

In general, the highest condehsing coefficients were obtained for
skirted tubes F-7, F-3, and F-1, followed by nonskirted tubes E, F, D,
H, G, C, B, and J, in that order, as shown in Figs.\lsyand 16. Con-
clusions from Figs. 15 through 22 include the following: '

1. The fluted test tubes can increase cbndensing heat transfer co-

efficients up to 6.0 times smooth tube values at a given heat flux.
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~ 2. Such augmentation cannot be accounted for by the increased area
of the fluted tubes. , ,

3. Even further enhancement is possible with the use of drainage
skirts on fluted tubes. Coefficients of up to 7.2 times smooth tube
‘'values can be achieved on a fluted tube with skirts at a given heat
flux. Also, coefficients for fluted tubes with skirts can be increased
up to 2.0 times the corresponding values for fluted tubes with no skirts.

4. The magnitude of the augmentation varies greaty with both the
;type of fluted tube and its heat flux.

In Figs. 23 through 33, the condensation data are plotted in heat
load versus condensing temperature difference form. In this form, the
relative performance positions of tubes B, E, and H improve considerably
because their total surface areas are so much greater than those of the
other.test tubes (see Table 1, p. 21). This is illustrated, for example,
by comparing the relative positions of R-113 data for tubes E and F-7 in
Figs. 18 and 27. The data for tube E fall below that of tube F-7 in Fig.
18 on the heat transfer coefficient-heat flux basis, but in Fig. 27
(heat load—condensing temperature difference basis), the performance
rank order is switched with tube E data above that of tube F-7.

For a given condensing temperature difference, fluted tubes can
accomodate heat loads up to 5.4 times smooth tube values. This is shown
in Fig. 25 for condensation of R-22. At a condensing temperature dif-
ference of 2.9 K (5.3°F), tube E can accommodate a heat load of 1900 W
(7000 Btu/hr) while tube A can handle only 350 W (1300 Btu/hr), thus
giving a heat load ratio of 5.4, Alternatively, for a given heat load,
tube A requires condensing temperature differences up to 10 times the
fluted tube values. This is also illustrated in Fig. 25. For a heat load
of 760 W (2800 Btu/hr), the condensing temperature difference required is
6.1 K (11.0°F) for tube A and 0.6 K (1.1°F) for tube E, thus, an enhance-
ment ratio of 10. A similar analysis for the efficiency of skirts may be
made for tubes F-7, F-3, and F-1 versus plain tube F. As shown in Fig. 27,
the greatest performance improvements over tube F were achieved with tube
F-7 at high heat loads and high condensing temperature differences. The

enhancement was dependent on the efficiency of condensate removal from
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the outside tube surface, especially at high heat logds where flooding
is more pronounced. Y

Tube A data for all seven test fluids are shown in Fig. 32 on heat
load versus condensing temperature difference coordinates. From this
plot, one can judge that R-21 and R-22 are the best performing fluids —
followed by R-11 and R-600a — when evaluated on this basis. For a given
condensing temperature difference, the maximum heat load ratio achieved
with tube A was 1.5 to 1.7 for R-21 and R-22 as compared to R-113 (the
worst test fluid). Conversely, for a given heat load, the maximum con-
densing temperature difference ratio (R-113 to R-11 and R-22) was also
1.5 to 1.7 for tube A.

Data for all fluids tested with tube E are presented in Fig. 33 on
heat load versus condensing temperature difference coordinates. In this
plot it can be seen that R-22 is the best fluid at low heat loads with
R-11 taking over at high heat loads; R-600a is also a good performer —
all showing clear superiority to R-115. Fluid R-115 is the worst fluid
due to its low heat of vaporization which promotes flooding of the
flutes. For a given condensing temperature difference, the maximum heat
load ratios achieved with tube E were 1.7 to 2.3 for R-11 and R-22 as
compared to R-115. For a given heat load, however, the corresponding
condensing temperature difference ratios (R-115 to R-11 and R-22) were
2.9 to 3.7 for tube E. This type of analysis can be used to evaluate
the effect of fluid choice on the heat transfer performance of any of
the enhanced tubes. Tube E data were presented as an example because it
was the best tube on a heat load—condensing temperature difference basis.

Conclusions from Figs. 23 through 33 include the following:

1. The fluted tubes can increase heat load capability to 6.0 times

smooth tube values for a given fluid and condensing temperature difference.

2. For a given fluid and heat load, a smooth tube may require con-
densing température differences up to 10 times fluted tube values.

3. The best fluids tested can increase heat load capacity to 1.7
times '"poor'" fluid values for a given tube (smooth or fluted) and con-

densing temperature difference.
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4. For a smooth tube with a given heat load, the worst fluid
tested may require condensing temperature differences up to 1.7 times
the best fluids. '

5. For a given fluted tube and heat load, the worst fluid tested
may require condensing temperature differences up to 3.7 times the best
fluids.

It is apparent from the precéding that, within the range of the
experiments, heat transfer perfoimance (as judged on the heat load—
condensing temperature difference) is more sensitive to tube choice than
to fluid choice. To illustrate combined tube and fluid effects, consider
specified condenser situations where it is required to accommodate a heat
load of 810 W (2800 Btu/hr) using tubes and fluids in the present range
of experiments. The data show that tube A operating with R-113 would re-
quire a condensing temperature difference of approximately 10 K (18°F)
to accommodate the given load while tube E operating with R-22 would re-
quire only about 0.70 K (1.3°F) for the same duty — giving an "augmenta-
tion factor" of 14,

By the same token, for a specified condensing temperature difference
of 4.2 K (7.5°F), tube E operating with R-22 could accommodate a heat load
of approximatley 2400 W (8200 Btu/hr) while tube A operating with R-115
could handle only about 360 W (1200 Btu/hr) — giving an "augmentation
factor" of 6.8.

v
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SUMMARY

This study was undertaken to evaluate the performance efficacy of
fluted tubes for augmenting condensation heat transfer with selected
fluids. Thus, extensive experimental data for various tube and fluid
combinations are presented in this report; heat transfer results are
presented in forms useful for both heat exchanger design and analytical
modeling. The fluted tubes were found effective in enhancing condensing
film coefficients (increases of up to 6.0 over conventional smooth
tubes). The magnitude of the enhancement varied with fluid properties,
tube geometries, and heat flux. Even larger enhancements (up to 7.2)
were achieved by the use of drainage skirts attached to the outside sur-
face of the tubes. These skirts were effective in removing condensate
from the tube surface, and therefore reduced flooding of the flutes.

The higher condensing coefficients are significant to heat exchanger
design since the condensing film resistance is the dominant resistance
in a heat exchanger utilizing a fluorocarbon (or isobutane) and conven-
tional smooth tubes. A typical water-side coefficient in a condenser
for a geothermal application is 5700 W/w2<K (1000 Btu/hreft2-°F). Con-
densing film coefficients that closely match or even exceed the water-
side coefficient can be achieved with fluted tubes (as shown in this
study). The overall effect is that less heat transfer area is required
to accommodate a given load, thus, lower cost heat exchangers.

In a heat exchanger design for practical applications (for example,
geothermal), tube lengths will probably be longerbthén 1.2 m (4 ft) as
tested in this study; and flooding of the fluted surfaces will be a
greater problem. The severity of the flooding depends on the fluid and
the heat flux for a given tube and length — flooding is more pronounced
at higher heat fluxes. The fluorocarbons with their higher molecular
weights and lower ﬁeats of vaporization offer greater potential for
flooding as compared to fluids like water and ammonia. However, drain-
age skirts can be used to minimize the flooding problem for longer tubes
by dividing the tube into shorter condensing lengths. For example, three
equally spaced skirts can divide a 4.8-m (16-ft) tube into four 1.2-m
(4-ft) condensing lengths, and the coefficients for the 1.2-m tubes
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could be safely used for design of a heat exchanger. Tradeoffs between
tube length, heat flux, and the use of skirts should be considered in
the design of a heat exchanger using the present data.

In conclusion, the experimental data reported in this study will
aid in the design of condensers and in the development of models and
correlations for condensation on fluted tubes. Also, the experimental
apparatus and techniques developed for this study should be useful for

future condensation experiments.
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APPENDIX A

SAMPLES OF DATA REDUCTION

Physical Properties for Working Fluids

All property data for working fluids used in data reduction were
taken from ASHRAE handbooks.l27* A comparison of fluid properties was
given in Table 2, p. 30, in a previous section of this report. The

accuracy of thermophysical properties is discussed in Ref. 13.
Fluted Tube

A sample of the.experimental data required for computing the heat
transfer rates and coeffcients in the condenser is listed in Table A-1.
The data are for isobutane (R-600a) condensing on tube F (48 external
corrugations). Experimental run R-600A-013F will be used to demonstrate
the procedure followed in reducing the data for an individual run, and
the series of runs R-600A-013F through R-600A-016F is used to demonstrate
the Wilson plot.

For saturated vapor, the experimental pressure (P) of the vapor
should agree with the saturation pressure (Psat) of isobutane at the
experimental vapor temperature (TV). The saturation pressure in ASHRAE
for a temperature of 97.9°F is 69.8 psia, which agrees within the experi-
mental accuracy of the instruments to the measured pressure (P) of 70.7
psia for run R-600A-013F. This agreement also indicates the absence of
appreciable amounts of noncondensables in the condenser during operation.

The heat transfer rate in the condenser can be computed both from
condensate flow rate (Fc) and from the flow rate (Fw) and the temperature
rise (ATW) of the cooling water. To calculate the heat transfer from the
condensate flow rate requires the latent heat (hfg) of isobutane at the
vapor temperature (TV) and the density of liquid isobutane (pc) at the

temperature of the condensate (Tc) at the measuring station.




Table A-1. Sample of experimental data — isobutane condensing on tube F

Vapor feed to test section Condensate Primary cooling water through test section
Run No. Temperature Pressure Flow rate Temperature Flow rate Inlet temp. Outlet temp. Temp. dif.®
[+ s [~} [ [+ -]
Tv’ F P, psia Fc’ gpm Tc’ F Fw’ gpm Tw,in’ F Tw,out’ F ATW, F
R-600A-013F 97.92 70.7 0.1333 96.35 23.0 87.48 87.93 0.41
R-600A-014F 99.67 72.7 0.1306 97.78 7.6 87.24 88.48 1.25
R-600A-015F 100.70 73.7 0.1292 98.68 5.2 86.94 88.73 1.79
R-600A-016F 103.22 76.7 0.1279 100.52 3.0 86.53 89.53 3.00

99

3orrected for temperature offset of instruments and pressure drop effects.
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For

T
C

o = 3
96.3°F » Pe 33.5 lbm/ft s

97.9°F -+ h

Tv fg

= 133.8 Btu/lbm .

The heat transfer rate can be calculated from Eq. (7-2) with the conden-

sate mass flow rate given by

(A-1)
so that

Qc - Fc Pe hfg

(0.133 gpm) (33.5 lbm/ft3)(133.8 Btu/lbm)(0;1337 ft3/ga1)(60 min/hr)

4798 Btu/hr . (A-2)

The heat transfer rate also can be computed from the primary cooling

water and is given by Eq. (7-3) where

m =F o (A-3)
and, therefore,
Qw = Fw pw cpw ATw R (A-4)

where pr and p, are the heat capacity and density of the primary cooling
water respectively. These values are calculated at the average tempera-
ture of the primary cooling water. In this particular example, the

change in temperature is so small that the variation in properties is
insignificant. The properties for water in this range (“87°F) is a
density (p ) of 62.2 lbm/ft3 and a heat capacity (cpw) of 1.0 Btu/lb_-.°F,
with the information for run R-600A-013F,

Q, ='(23'gpm)(6z.z lbm/ft3)(Btu/1.0 1b_+°F)(0.411°F) (0.1337 ft3/gal)
(60 min/hr) = 4708 Btu/hr . |
The percent difference between the two heat loads is giveh by:
- (Q, —Q.)/Q, X 100 , (AfS)
(4798 — 4708)/4798 X 100

(AQ/Q) X 100

= 1.9 .
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The heat balance obtained by the two different methods fhus agreed
within acceptable limits.

The overall condensing coefficient can be computed from Eq. (7-5)
with either Qc or Qw' However, since the heat rate from the condensate
flow (Qc) is considered to be the more accurate of the two, it is used
in the calculation. The mean temperature difference (AT) is given by
Eq. (7-4):

AT = T, —'(Tw,in * Tw,out

)2, ' (7-4)

and for run R-600A-013F,
AT = 97.9 — (87.9 + 87.5)/2 = 10.2°F ,

The outside surface area (A)) of tube F is listed in Table 1, p. 21.
Applying Eq. (7-5) and using the data for run R600A-013F,

v = Q4798 Btu/hr

o — = 452 Btu/hr.ft2.°F . (7-5)
A, AT (1.04 £t2) (10.2°F)

The same calculations illustrated for run R-600A-013F can be carried
out for the other three runs in Table A-1, The results of the calcula-
tions for all four runs are shown in Table A-2. The four heat rates can

be averaged to obtain a mean heat load for the series of runs so that

Q

C,avg
Qw,avg

Water velocities (v) are calculated from the volume flows of water

4650 Btu/hr ,

4637 Btu/hr .

(Fw) and the cross-sectional area of the annulus (Ac):

<
]

F /A, (A-6)

and Ac is given by
=T (p2 — p2 -
A p (Di Dr) s (A-7)

Where Di is the inside diameter of the test tube and Dr is the outside
diameter of the solid rod inserted through the test tube (Dr = 0.5 in.).
From Table 1 (p. 21) for tube F, Di = 0.90 in. so that



Table A-2.

Sample information.for the Wilson plot — isobutane

condensing on tube F

Condenser héat load

Condenser mean

Primary cooling

‘ a b 0.8 . Overall
Run No. Qc,; Qw’ (2Q/Q) x 100 temp. diff., water velocity, (/v)-r coefficient, Uo’ 1/U0
Btu/hr ~ Btu/hr AT, °F v, ft/sec Btu/hr.ft2.°F
R-600A-013F 4798 4708 -1.9 10.22 16.8 1.05 x 1071 452 2.21 x 1073
R-600A-014F 4673 4716 0.9 11.81 5.5 2.56 x 10-1 381 2.62 x 10°3
. R-600A-015F 4606 4639 0.7 12.87 3.8 3.44 x 10! 3#5 2.90 x 1073
" R-600A-016F 4521 4483 0.9 15.19 2.2 5.32 x 1071 287 3/48 x 1073

3calculated from condensate flow of‘isobutane.

bCa]cu]ated from temperature rise and flow of thevprimary cooling water.

69
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A, = L [(0.90/12 £t)2 — (0.50/12 £t)2] = 0.00305 ft2
4
and from run R-600A-013F,

v = (23 gpm) (0.1337 £t2/gal) (1/60 min/sec)/0.00305 ft2 = 16.8 ft/sec.

To generate the Wilson plot, it is necessary to take the reciprocal
of the overall coefficient and to raise the water velocity to the negative
0.8 power. These values are shown in Table A-2 and were used to construct
the Wilson plot shown in Fig. A-1. The data points shown in Fig. A-1
were fitted by a léast-squares method of the first order to determine the

best linear fit to satisfy the following relationship:

. -0.8
l/U0 =a +ayv , (7-10)

where aj; is the slope of the straight line and a is the y-intercept. For

this particular run series,

a
(o]

[

1.89 x 10-3 (y-intercept)

3.83 x 1073 (slope).

a)

As indicated in Fig. A-1, the data show good linearity and allow extra-

polation to infinite water velocity (zero water-side resistance) with some

confidence. The reciprocal (l/ao) gives the composite heat transfer co-
efficient of the condensing film and tube wall. The tube wall resistance
is insignificant (maximum of 10%) to the total overall resistance, so the
intercept can be considered the condensing film coefficient. For the
series of runs R-600A-013F through R-600A-016F, the film coefficient is
530 Btu/hr-ft2.°F. The corresponding condensing film temperature dif-
ference is given by Eq. (7-13):

h
AT, = —2 - 4650 Btu/hr = 8.5°F . (7-13)

£ h A, (530 Btu/hr-£t2.°F) (1.04 ft2)

Smooth Tube

A Wilson plot for the series of runs R-600A-021A through R-600A-024A

is shown in Fig. A-2. The data are for isobutane condensing on tube A

O
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Fig. A-1, Wilson plot for isobutane condensing on tube F (48 external
corrugations) — Runs R-600A-013F through R-600A-016F.
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tube) — Runs R-600A-021A through R-600A-024A,
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(smooth aluminum tube). The y-intercept on the Wilson plot (ao) is
162 Btu/hr-ft2.°F, and the corresponding temperature difference (ATf =
43.9°F) can be calculated from Eq. (7-13). The individual condensing-

side coefficient can be computed by solving for hm in Eq. (7-11):

1

h = ’ (A-S)
m
lVa, = Roan
where Rwall is given by Eq. (7-8) for tube A:
Rwall =T n (ro/ri)/k . (7-8)
The variables for tube A are
r = 0,500 in. ,
ri = 0.435 in. ,
k = 99 Btu/hr-ft-°F ,
so that ‘
R = [(0.500 in.) (1 ft/12 in.)] &n (0.50/0.435)/(99 Btu/hr+ft-°F)

5.9 x 10-5 (Btu/hr-ft2.°F)-1 ,
From Fig. A-2, the y-intercept (ao) is equal to 6.2 x 10-3 and from
Eq. (A-8)

h = 1 = 164 Btu/hr-ft2-°F .

m 6.2 x 1003 —5.9 x 1075

Nondimensional Quantities

The vapor-side heat transfer coefficient (hv) is usually considered
equal to the condensing film coefficient since the dominant resistance
lies in the condensate film, .Therefore, the condensing film heat transfer
coefficient can be put into thé standard nondimensional form given by
Eq. (8-1):

H=h /(%02 g/u?)1/3 (8-1)

where all fluid properties are evaluated at the equivalent film tempera-

ture (Tf) as pointed out by McAdams where
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o

Te = T, — 3/4 (T, (A-9)

f _'Twall)

and T is the outside wall temperature. The temperature of the vapor

for tzzléurpose of evaluating film temperatures was chosen as the lowest
vapor temperature ‘for the series of runs for a given Wilson'plot.' For

runs R-600A-021A through R-600A-028A, the vapor temperature was taken as
121°F (see Appendix B) for evaluation of the nondimensional coefficient.

The temperature difference across the condensing film (ATf) is given by

ATe =T =T 1, = UhA (A-10)
for runs R-600A-021A through R-600A-024A,
oT, = (Tv _'Twall) - (7460 Btu/hr) = 44°F
(162 Btu/hreft2+°F) (1.05 ft2)
so that
Te = 121°F — (3/4) (44°F) = 88°F .
Evaluating the fluid properties at the film temperature of 88°F,
k = 0.060 Btu/hr-ft-°F P
p = 33.9 1b /ft3
p = 0.368 lbm/hr-ft .
and
g = 4.7 x 10® ft/hr?
so that for h =162 Btu/hreft2.°F,
H = 162/[(0.060)3(33.9)2(4.17 x 108)/(0.368)2]1/3 = 0.18 .
The liquid film Reynolds number is given by Eq. (8-2):
Re = 4(T/w) , . (8-2)

where I' is the mass flow of condensate per unit length of perimeter on
the tube. The mass flow per unit perimeter can be computed from the

heat load, latent heat of isobutane, and the perimeter of the tube:

r=—2
h

s (A-11)
£g Pt .
where Pt is the perimeter of the tube (see Table 1, p. 21). The latent

heat of isobutane is evaluated at the same vapor temperature as discussed ‘ﬁJ
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for Eq. (A-9). For the series of runs R-600A-021A through R-600A-024A,

(7460 Btu/hr)

I‘—

- = 208.1 1b_/hr-ft ,
(137 Btu/1b )(3.14 in.)(1 £t/12 in.)
so that
(4) (208.1 1b_/hr-ft)
Re = 2L m = 2262 .
" (0.368 1b_/hr-ft)

The nondimensional heat transfer coefficients and liquid film Reynolds
numbers were used to construct Fig. 14 (p. 36).

The nondimensional quantities (H and Re)iwere not found to be very
sensitive to the temperature at which the properties were evaluated;
therefore, the variation in vapor temperatures during a series of rumns
did not appear to have a significantieffect on heat transfer results.
For tube A, the vapor temperature variation ranged from 5-68°F for a

given series of runs (a set heat load).
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APPENDIX B
WILSON-PLOT RESULTS

Tables B-1 through B-46 summarize the experimental conditions for
all series of runs used to construct Wilson plots. The results from
the Wilson plots are also listed. The condenser heat load was taken as
the average heat load based on the condensate flow (Qc,avg) for a series
of runs (see Appendix A for an example). Individual runs are documented

in detail in Appendix C.



Table B-1 .

Surmary of experimental conditions and results from Wilson plots

for R-11 condensing on vertical tube A
Condenser heat load Condensing Condensing heat

Series of runs QC R 4 Diff. Vapor temperature temp, diff. transfer coefficient

W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F

BR-11-037A TO R~-11-040A 1271. ( 4336.) 1286, ( 4388,) -1.2 315.9 (108.9) 1.1 (25.4) 923.3 ( 162.8)‘
BR-11-041A TO R-11-044a TT4. ( 2642.) 797. ( 2722.) -3.0 310.0 ( 98.4) 8.1 (14.6) 981.8 ( 173.2)
R=11-045A TO R-11-048A 926. ( 3161.) 947, ( 3231.) -2.2 311.7 (101.3) 10.0 (17.9) 955.1 ( 168,.4)
R-11-049A TO R-11-052aA 1638. ( 5589.) 1644, ( 5611,) -0.4 319.4 (115.3) 15.5 (33.3) 909.5 ( 160.4)
R-11-053A TO R-11-056A 1874, ( 6394.) 1892. ( 6457.) -1.0 322.5 (120.9) 21.6 (38.8) 891.9 ( 157.3)
B-11-057a TO R-11-060A 2219. ( 7572.) 2200. ( 7507.) 0.9 325.5 (126.2) 25,2 (45.3) 905.6 { 159.7)
8-11-061A TO R-11-064A 1112. ( 3795.) 1145, ( 3908.) -3.0 313.5 (104.6) 12.2 (22.0) '935.2 { 164.9)
B-11-065A TO R-11-068A 2066. ( 7051.) 2063. ( 7040.) 0.2 322.3 (120.4) 23.8 (42.9) 889.6 ( 156.9)
R-11-069A TO R-11-072a 1495. ( 5101.) 1531. ( 5226.) ~-2.4 316.5 (109.9) 16.9 (30.5) 906.6 ( 159.9)
R-11-073A TO R=11-076A 2402. ( B197.) 2425. ( 8276.) -1.0 323.2 (122.2) 27.4 (49.4) 899.3 ( 158.6)
R=11-077A TO R=-11-080A 583, ( 1989.) 605. ( 2064.) -3.8 307.9 ( 94.5) 6.2 (11.2) 958.6 ( 169.1)

:74



Table B-2 . Summary of experimental conditions and results from Wilsen plots
. for R-11 condensing on vertical tube B

Condenser heat load Condensing Condensing heat

Series of runs e " % Diff. Vapor temperature temp, diff. transfer coefficient

' . W Btu/hr ' Btu/hr K °F X °F  W/m2-X  Btu/hr.ft2.°F
8-11-0058 T0 R-11-0088 1590, ( S428.) 1600, ({ 5460.) -0.6 304.4 ( 88.3) 6.1 (11.1) 1855.1 ( 327.2)
B-11-0098 TO R-11-0128 806. ( 2752.) 832. ( 2839.) -3 304.0 ( 87.6) 2.9 ( 5.2) 2001.1 ( 352i9)
R-11-0138 TO R-11-016B 2230. ( 7613.) 2247, ( 7670.) -0.8  308.2 ( 95.1) 9.6 {17.2) 1668.0 ( 294.2)
2-11-0178 TO R-11-0208 2695. ( 9197.) 2712. ( 9257.) -0.7 310.1 ( 98.4) 12.3 (22.2) 1566.9 ( 276.3)
R-11-0218 1O R-11-020B 1925. ( 6569.) 1932, ( 6595.) -0.4 306.1 ( 91.3) 7.9 (18.3) 17811 ( 307.1)
R~11-025B. TO R-11-0208 3023. (10317.) 3028. (10334.) -0.2 310.7 ( 99.6) 1.8 (25.9) 1507.0 { 265.8)
R-11-029B TO R-11-0328 1283. ( 4378.) 1284, ( 4382.) -0.1 305.5 ( 90.1) 4.7 { 8.5) 1948.3 ( 343.6)
R-11-0338 TO R-11-036B 1048. ( 3575.) 1073, { 3662.) -2.4 304.7 ( 88.7) 3.7 ( 6.7) 2010.9 ( 354.7)
R-11-037B TO R-11-0408 3229. (11019.) 3222. (10997.) 0.2 311.8 (100.9) 15,4 (27.8) 1497.8 ( 264.2)
R-11-041B TO B-11-0848 3651. (12460.) 3620. {12356.) 0.8 315.7 (108.5) 18.9 (38.1) 1380.7 ( 243.5)
R-11-0858 TO R~-11-0888 1159, ( 3955.) 1167. ( 3983.) -0.7 306.0 ( 91.1) 4.1 ( 7.4) 2020.7 ( 356.4)
R-11-049B TO R=11-0528 936. ( 3196.) 958. ( 3270.) -2.3 305.7 ( 90.5) 3.3 ( 5.9) 2047.3 ( 361.1)
R-11-053B TO R-11-056B 1821, ( 4851.) 1415, ( 4830.) 0.4 304.6 ( 88.7) 5.8 ( 9.7) 1879.6 ( 331.5)
R-11-057B TO R-11-060B 2492, ( 8504.) 2483.  ( 8474.) 0.4 309.7 ( 97.8) 11.0 (19.8) 1620.2 ( 285.7)

R-11-061B TO R-11-064B 3476. (118684.) 3462. (11816.) 0.4 313.8 (105.3) 17.2 (30.9) 1449.1 ( 255.6)




Table B-3 .

Summary of experimental conditions and results from Wilson plots

for R-11 condensing on vertical tube C
Condenser heat load Condensing Condensing heat
Series of runs N % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F W/m2.-K Btu/hreft2.°F
R-11-001C TO R-11-004C 1031. { 3518.) 1052. { 3591.) -2.1 304.1 ( 87.6) 2.8 { 5.0) 3584.5 ( 632.2)
BR-11-005C TO0 R-11-008C 2138. { 7296.) 2136. ( 7292.) 0.1 309.7 ( 97.8) 8.9 (16.1) 2303.4 ( 406.2)
R=-11-009C TO R-11-012C 1444, ( 4930.) 1454, ( 4961.) -0.6 306.8 ( 92.5) 4.6 { 8.2) 3036.3 ( 535.5)
‘R=11-013C T0 R-11-016C 3071. (10483.) 3029. (10339.) 1.4 313.1 (103.9) 15.2 (27.3) 1944.8 ( 343.0)
R-11-017C TO R-11-020C 1224, ( 4176.) 1239. ( 4227.) -2 305.6 ( 90.5) 3.5 ( 6.3) 3362.8 { 593.1)
R=11-021C TO B~-11-024C 2462, ( 8401.) 2433. ( 8303.) 1.2 309.9 ( 98.2) 11.0 (19.8) 2149.0 ( 379.0)
B-11-025C TO  R-11-028C 1740. ( 5940.) 1744, ( 5952.) -0.2 307.6 ( 94.0) 6.2 (11.2) 2692.6 ( 474.9)
R-11-029C T0 B-11-032C 2700. ( 9217.) 2670. ( 9112.) 1.1 311.4 (100.8) 12.7 (22.8) 2050.4 ( 361.6)
BR=11-033C T0 BR-11-036C 616. ( 2104,) 632. ( 2156.) -2.5 302.6 { 85.0) 1.4 ( 2.6) 4132.0 ( 728.7)
R-11-041C TO B-11-044C 817. { 2788.) 844. ( 2881,) -3.4 303.5 { 86.6) 2,0 { 3.6) 3931.2 { 693.3)
R=-11-045C TO B-11-048C 961. { 3281.) 984. ( 3357.) -2.3 304.6 { 88.7) 2.5 { 4.5) 3726.4° ( 657.2)
c w " - » - -

08



Table B-4 . "Sumnary of experimental conditicns and results from Wilscn plots
for R-11  condensing on vertical tube D

Condenser heat load Condensing Condensing heat

Series of runs B it 4 Diff. Vapor temperature temp. diff. transfer coefficient

N : W . Btu/hr W Btu/hr K °F K °F  W/m2<K  Btu/hr.ft2.°F
R=-11-001D TO R=11-004D 628, ( 2143.) 648, ( 2212.) -3.2 302.8 ( 85.4) 1.1 ( 2.0) 5458.6 ( 952.7)
R-11-005D TO R-11-008D 2186. { 7459.) 2170. ( 7807.) 0.7 305.6 { 90.%) 6.8 (12.3) 3079.6 ( 543.1)
R-11-009D T0 R-11-012D 1445, ( 4933.) 1463. ( 499%.) -1.2" 305.7 ( 90.7) 3.5 { 6.3) 3987.1 { 703.2)
R-11-013p T0 BR=11-016D 3228. (11017.) 3203. (10930.) 0.8 312.7 (103.3) 14.0 (25.2) 2218.0 ( 390.5)
R-:11-017D TO E~171-020D 812, ( 2770.) 841. { 2870.) -3.6 303.9 ( 87.3) 1.6 ( 2.8) 8941.0 ( 871.8)
R-11-021D TO R=-11-024D 2931, (10004.) 2919. ¢ 9961.) 0.4 310.7 { 99.5) 11.9 {21.48) 2371.6 ( 418.3)
R-11-025D TO R-11-028D 1170, ( 3992.) 1197. ( 4086.) -2.4 304.7 ¢ 88.8)‘ 2.5 { 4.6) 4412.6 { 778.2)
B=-11-029D TO B-11-032D 2458. ( 81388.) 2450. ( 8361.) 0.3 307.6 ( 93.9) 8.7 (15.6) 2725.9 ( 480.8)
R-11-033D TO R-11-036D - 981 ( 3347, 1018. ( 3473.) ~-3.8 303.1 ( 85.9) 2.1 { 3.7) 4590.8 ( 809.7)
R-11-037D TO - R-11-040D 1851 ( 6319.) 1833. ( 6257.) 1.0 304.1 ( 87.7) 5.5 { 9.9 3235.4 ( 570.6)
R=-11-041D TO R-11-044D 1670. ( 5700.) 1656. ( 5653.) 0.8 306.8 ( 92.6) 4.5 ( 8.2) 3542.8 ( 624.8)

R-11-045D TO R-11-048D 2696. ( 9200.) 2689. ( 9176.) 0.3 309.6 { 97.7) 10.2 (18.3) 2545.8 ( 4u49.0)

18




Table

B-5 .

Sumnary of experimental conditions and results from Wilson plots
condensing on vertical tube D1

for R-11

Condenser heat load

Yapor_temperature

Condensing
temp. diff.

Condensing heat
transfer coefficient

Series of runs W % Diff.
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hreft2.°F
BR-11-001D1 TO R-11-004D1 1619, { 5525.) 1611, ( 5497.) 0.5 309.0 { 96;4) 3.9 ( 7.1) 3953.3 ( 697.2)
R-11-005D1 TO R-11-008D1 881. ( 3008,) 874, ( 2985.) 0.8 309.7 ( 97.7) 1.7 ( 3.0) 5019.9 ( 885.3)
R-11-009D1 TO R-11-012D1 3313, (11306.) 32348, (11036.) 2. 4 306.4 ( 91.8) 10.5 (18.8) 3087.7 ( 537.5)
R=-11-013D1 TO R-11-016D1 1908. ( 6512,) 1891. ( 6454,) 0.9 308.0 ( 94.7) 4.5 ( 8.1) 4061.0 ( 716.2)
R-11-017D1 TO R-11-020D1 1260. ( 4302.) 1233. ( 4209.) 2.2 309.3 ( 97.2) 2.5 { 4.6) 4786.9 ([ 844.2)
R-11-021D1 TO R-11-024D1 2275. { 7763.) 2222. ( 7584.) 2.3 308.7 ( 96.0) 5.9 (10.7) 3679.5 ( 648.9)
R-11-025D1 TO R-~11-028D1 2982, (10178.) 2906. ( 9920.) 2.5 307.0 ( 93.0) 8.9 (16.0) 3223.1 ( 568.4)
R-11-029D1 TO R-11-032D1 2729. ( 93134 2696. ( 9200.) 1.2 307.2 ( 93.2) 7.8 (14.0) 3368.9 ( 594.2)
(‘ - - - - - -

[A:]



Table B-6 . Summary of experimental conditions and results from Wilson plots
for R-11 condensing on vertical tube E

Condenser_heat load Condensing Condensing heat
Series of runs A » g pifs.  VYapor temperature __ temp. diff. transfer coefficient
W Btu/hr W o Btu/hr K °F K °F W/m2.K ‘Btu/hr-ftz-"F

R-11-0172 TO R-11-020E 2517. ( 8592) 2511. ( 8570.) 0.3 308.9 ( 96.3) 8.5 ( 8.2) 3720.8 { 656.2)
R-11-0212 TO B-11-028E 22S5t. ( 7681.) 22483, ( 7656.) 0.3 307.9 ( 98.6) 3.'7_( 6.7 4061.9 ( 716.4)
R-11-0252 TO0 R-11-028E 3978. {13576.) 3961. (13520.) 0.4 313.5 (104.7) 12.1 (21.7) 2207.6 ( 389.5)
R-11-0292  T0 R-11-032E 1853. ( 4959.) 1458. ( 8975.) -0.3 305.9 ( 90.9) 2.0 { 3.7 4778.0 ( 842.7)
R-11-033F 0 R-11-036B 2886. ( 9849.) 2902. ( 9904.) ~0.6 308.2 ( 95.2) 5.4 (9.7) 3586.7 ( 632.6)
BR=11-037¢ TO B-11-0840R 1059. ( 3616.) 1083, ( 3716.) -2.8 304.7 ¢ 88.7) 1.3 ( 2.48) $320.5 ( 938.4)
B-11-081E T0 R-11-08aF 3686. (12582.) 3689. (12592.) -0.1 312.1 {102.1) 10.1 (18.2) 2“35.5 { 429.5)
R-11-085E TO R-11-048B 847. ( 2891.) 865. ( 2953.) -2.2 304.1 ( 87.6) 1.0 ( 1.8) 5674.1 (1000.7)
R=11-0498 TO R-11-052F 1825, ( 6230.) 1835. ( 6263.) -0.5 306.1 ( 91.3) 2.8 { 5.0) 4398.3 ( 775.7)
R-11-053E TO0 R-11-056E 1278. ( 4363.) 1267. ( 4324.) 0.9 305.2 ( 89.6) 1.7 ( 3.1) 4967.8 ( 876.1)
R-11-057R TO R-11-060R 3508. (11971.) 3478. (11869.) 0.9 310.4 ( 99.1) 8.7 (15.6) 2706.3 ( 477.3)
R-11-061E T0 R-11-064E 2056. t 7018.) 2064. ( 7043.) -0.3 306.8 { 92.6) 3.3 { 5.9) 4219.9 ( 7T44.2)

R-11-065BE TO BR-11-068E 5055. (10426.) 3012. (10280.) 1.4 308.2 { 95.0) 6.1 (10.9) 3369.3 ( 594.2)




Table B-7 . Summary of experimental conditions and results from Wilsen plots
for R-11 condensing on vertical tube F
Condenser heat load Condensing Condensing heat
series of runs Qc » % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr °F K °F  W/m2.K  Btu/hrft2.°F
B=11-001F TO R-11-00A4F 1647. ( 5620.) 1629. ( 5559.) 1.1 308.1 ( 95.0) 5.0 ( 9.0) 3408.1 ( 601. 1)
R-11-009P T0 R-11-012F 878, ( 2997.) 866. ( 2957.) 1.4 310.0 ( 98.3) 1.9 { 3.4) 4876.8 ( 860.1)
R=11-013F TO R=-11-016P 1166. ( 3980.) 1137. ( 3882.) 2.5 309.1 ( 96.6) 2.8 { 5.1) 4260.0 ( 751.3)
R-11-0177 TO R-11-020F 2833. ( 9668.) 2784, ( 9503.) 1.7 306.9 ( 92.8) 13.9 (25.0) 2110.0 ( 372.1)
R-11-021F TO R-11-024F 1482. ( 5056.) 1479. ( 5049.) 0.2 309.1 ( 96.7) 4.2 ( 7.5) 3676.0 ( 648.3)
R-11-025P T0 R-11-028F 2066. ( 7050.) 2040. ( 6963.) 1.2 307.5 ( 93.8) 8.3 (14.9) 2592.8 ( 457.3)
R-11-0297 TO R-11-032F 3049. (10405.) 2996. (10227.) 1.7 309.2 { 96.9) 15.5 (28.0) 2032.9 ( 358.5)
R-11-033F T0O R-11-036F 1831. ( 6248.) 1806. ( 6163.) 1.4 307.5 ( 93.9) 6.3 (11.4) 3005.0 { 530.0)
R-11-037F T0 R-11-040P 2479. ( 8u61.) 2817. ( 8250.) 2.5 307.4 ( 93.7) 11.4 (20.5) 2250.1 { 396.8)
BR-11-04 1P TO R-11-044F 1009. ( 3u445.) 985. ( 3362.) 2.4 309.7 ( 97.8) 2.3 ( 4.2) 4503.4 ( 794.3)
R-11-045F TO R=-11-048F 709. ( 2419.) 710. ( 2422.) ~-0.1 310.1 ( 98.6) 1.5 ( 2.7) 4960.1 ( 87u4.8)
C. . .



Table B-8 . Summary of experimental conditions and results from Wilson plots
for R-11 condensing on vertical tube F1

Condenser. heat load Condensing Condensing heat
Series of runs A X % Diff; Vapor- temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F . K °F  W/m?.K  Btu/hr.ft2.°F

R-11-001FPt T0 R-11-004PF1 8a3, (2877.) 832. ( 2840.) 1.3 309.9 ( 98.2) 1.5 ( 2.7) 5782.2 (1019.8)
R-11-005F1 TO. R-~11-008F1 1193, ( 4071.) 1152, ( 3931.) 3.8 309.4 ( 97.3) 2.8 { 4.3) 5166.8 ( 911.2)
BR=11-009F1 T0 R-11-012P1 3016. (10294,) 2963, (10114.) 1.8 307.3 ( 93.4) 1.4 ‘(20.6) 2730.5 { 881.6)
R-11-013P1 T0 R-11-016F1 1502. ( 5125.) 1484. ( 5064.) 1.2 309.8 ( 97.3) 3.6 ( 6.4) 8330.7 ( 765.6)
R=11-017F1 TO R-11-020P1 2697, { 2206.) 2617. ( 8931,) 3.0 307.7 ( 9%.2) 9.3 (16.7) '3010.7 ( 531.0)
R-11-021F1 T0 R-11-024P1 1811, ( 6181.) 1793, ( 6121.) 1.0 309.0 ( 96.6) 4.5 ( 8.1) 4158.3 ( 733. 4)
R=11-025Ft TO0 R-11-028P1 2116, ( 7220.) 2075. ( 7083.) 1.9 308.8 ( 95.5) 5.7 (10.3) 3843.0 { 677.8)
R=11-029F1 TO _!3-11-032?1 2488, ( 8355.) 2391, ( 8162.) 2.3 301.8( ’940.16) 7.6» (13.6) 3347.1% ¢ 590.3)




Table B-9 .

Summary of experimental conditions and results from Wilson plots

for R-11 condensing on vertical tube F3
Condenser heat load Condensing Condensing heat
Series of runs X % Diff. Vapor_ temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
B~-11-001P3 TO R-11-004P3 1502. ( 5128.) 1469. ( 5015.) 2.2 309.9 ¢ 98.2) 3.0 ( S.1%) 5177.2 ( 913. 1)
R-11-005Fr3 T0O R-11-008P3 871. ( 2973.) 865, ( 2951.) 0.7 310.0 { 98.3) 1.5 ( 2.6) 6218, 2 (1096.7)
R-11-00973 T0 R-11-012P3 2885. ( 99885.) 2831, { 9661.) 1.9 306.7 ( 92.4) 7.7 (13.8) 3684.7 ( 685.1)
R=-11-01373 TO R-11-015F3 1168, ( 39748.) 1151, ( 3928.) 1.2 309.5 ( 97.5) 2.1 { 3.8) 5671.0 (1000.2)
R-11-01723 T0 R-11-020P3 2077. ( 7088.) 2053, ( 7006.) .2 308.8 ( 96.2) 4.9 ( 8.7) 84825.9 ( 780.6)
R-11-021P3 TO BR-11-02aP3 1796. { 6128.} 1764, ( 6021.) 1.7 308.7 { 96.0) 3.8 ( 6.8) 4898.8 ( 864,0)
R-11-025rFP3 T0 R~-11-028P3 2521, ( 860%.) 2062, ( 8803.) 2.3 307.5 ( 93.9) 6.1 (11.0) 4281.5 ( 755.1)
R-11-02973 ¥0 R-11-032P3 3487. (11765.) 3368. (11496.) 2.3 306.4 ( 91.8) 9.8 {17.6)  3683.8 ( 642.6)
( ; * . - . * .
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Table B-10.

Summary of experimental conditions and results from Wilson plots
condensing on vertical tube F7

for R-11

Condenser heat Toad Condensing Condensing heat

Series of runs c ‘ " % Diff. Vapor temperature temp. diff. transfer coefficient

: i W Btu/hr W Btu/hr ‘ K °F K °F  W/m2.K  Btu/hreft2.°F
R-11-005P7 Td R-11-008P7 1531, ( 5225.) 1515. ( 5169.) 1.1 308.6 ( 95.7) 2.9 { S.2) 5477.8 ( 966.0)
R=-11-00977 'ro n-11-_o12r7 874, ( 2984,) 874, (29§6.| =0.0 310.2 ( 98.7) 1.3 ( 2.3) 6940.8 (1224.1)
R=-11-013P7 TO 3-11f016?7 3056. (10832.) 2970. {10151.) 2.7 307.2 ( 93.3) 7.6 (13.7) 4155.7 ( 732.9)
R-11-017F7 TO n—1'1-o‘zon 11‘7‘8. { 8020.) 1151‘. ( 3930.) 2.2 309.6 ( 97.7) 1.8 ( 3.2) 6794.2 (1198.3)
R-11-021F7 TO R-1ﬁ1-024!1 2730. ( 9317.). 2664, ( 9092.) 2.4 307.7 ( 94.1) 6.8 (11.6) 4388.6 ( 774.0)
R-11-025!‘I T0 R-11—928!'7 2137, ( 7292.) 2108, ( 7195.) 1.3 308.7 ( 96.1) 4.6 ( 8.3 4820.1 ( 850.1)
R~11-029*7 T0 R-11-032P7 1837. ( 6211", 1821. ( 6217..) 0.9 308.7 { 96.0) 3.8 ( 6.8) 5019.2 ( 885.2)
R=-11-03377 TO k-ﬂ-oasn 2865, ( 8a12,) 2028, ( 8277.) 1.6 307.8 { 94.3) 5.5 (10.0) 4603.1 ( 811.8)
R~11-037P7 T0 R-11-04077 1183, ( 54036.) 1162, ( 3965.) 1.8 309.9 { 98.2) 1.9 ( 3.%) 6532.7 (1152.2)
R=11-041P7 TO R-11-044PF7 34881, (11745.) 3390. (11571.) 1.5 306.8 ( 91.8) 9.2 (16.95) 3894.5 ( 686.9)
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Table B-11.

Summary of experimental conditions and results from Wilson plots

for R-11  condensing on vertical tube G
Condenser heat load Condensing Condensing heat
Series of runs » % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
R-11-0056 70 R~11-008G 847. ( 2890.) 846. ( 2888.) 0.0 310.5 (¢ 99.2) 2.3 ( 8.1) 3261.9 ( 575.3)
R-11-0096 T0 BR-11-012G 1051. ( 3586.) 1022. ( 3488.) 2.7 309.3 ( 97.0) 2.9 ( 5.3) 3135.8 ( 553.1)
R-11-0136 0 R-11-0166 2891. ( 9866.) 2847, { 9718.) 1.5 304.7 ( 98.9) 12.8 (22.4) 2035.7 ( 359.0)
B-11-0176 T™0 B-11-0206 1386. ( 4729.) 1358. ( 4635.) 2.0 308.6 ( 95.8) 8,2 ( 7.6) 2880.1 ( 507.9)
R-11-0216 T BR-11-020¢ 2531. ( 8639.) 2479. ( 8460.) 2.1 306.8 { 92.6) 10.2 (18.4) 2171.6 ( 383.0)
B-11-0256 T0 R-11-0286 1725. {( 5886.) 1688. ( 5760.) 2.1 308.2 ( 95.0) 5.9 (10.5) 2576.9 ( 454.5)
R-11-029G 70 R-11-032¢ 2108. ( 7195.) 2067. ( 7055.) 1.9 507.9 { 94.86) '.7.8 (14.0) 2373.9 ( 818.7)
F-11-033¢ 70 BR-11-0366 662. ( 2261.) 660. ( 2252.) 0.4 310.8 ( 99.8) 1.7 ¢ 3.0) 3509.7 { 619.0)
B-11-0376 0 BR-11-040¢ 3017. . (10297.) 2962, (10108.) 1.8 305.7 ( 90.7) ‘?3.0 (23._5) 2027.4 357.§l
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Table B-12. Summary of experimental conditions and results from Wilson plots
for R-11  condensing on vertical tube H
‘ Condenser_heat load Condensing Condensing heat
Series of runs Qc : R 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F W/m2.K Btu/hreft2.°F
R-11-001H _ TO R~11-004R 878. ( 2997.) 905. { 3089.) -3.1 310.6 { 99.5) 1.5 ( 2.8) 3508.8 ( 618.8)
R-11-009H TO R-11‘01ZH‘ 1350. ( 4608.) 1362, ( 4648.) -0.9 310.0 ( 98.4) 2.3 { 4.2) 3524.3 ( 621.6)
R=-11-013H T0 B=11-016H 4096. (13980.) 4038, (13769.) 1.5 308.4 ( 95.4) 9.4 (16.9) 2663.1 { 469.7)
R-11-017E TO R-11-020H 1799, ¢ 6141.) 1747, ( 5961.) 2.9 309.7 ( 97.8) 3.4 ( 6.1) 323%.1 ( 569.9)
R-11-0210 TO R-11-028H 3112. (10620.) 3043. (10407.) 2.0 309.4 ('97.2) 6.6 (11.9) 2886.7 ( 509.1)
R-11-0258 T0 R-11-028# 745, ( 2581.) 758. ( 2588.) -1.8 310.6 ( 99.5) 1.2 ( 2.2) 3654.2 ( >6u‘8.5)
R~ 11-029H TO R-11-032H 2568, { 8766.) 2502, ( 8541,) 2.6 309.6 { 97.6) 5.3 { 9.5) 2957.2 ( 521.6)
R-11-0338 TO R-11-036H 21€3.. ( 7381.) 2154, ( 7351.) 0.4 309.1 ( 96.7) 4.2 ( 1.9) 3160.8 ( 557.5)
R=-11-037H TO R-11-040H 1140, ( 3890.) 1125. ( 3838.) 1.3 310.5 ({ 99.2) 2.0 ( 3.5) 3543.1 ( 624.9)
R-11-041# TO R-11-0448 3521, (12016.) 3478. (11872.) 1.2 309.0 [ 96.6) 7.8 '(1“9'.»07) 2761.1 { 487.0)
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Table B-13.

Summary of experimental conditions and results from Wilson plots

for R-11 condensing on vertical tubeyJ
Condenser heat load Condensing Condensing heat
Series of runs 3 % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
R-11-0053 T0O R-11-008J 859. ( 2933.) 859, ( 2933.) -0.0 310.6 { 99.3 2.2 { 5.0) 3937.3 ( 694.8)
B=-11-009J 0 R-11-012J 1362. ( 4647.) 1358. ( 4635.) 0.3 3098.9 ( 96.3) 4.5 { 8.2) 3073.0 ( 542.0)
R=11-0133 TO R~11-016J 2827, ( 9648,) 2786. { 9508.) 1.5 307.0 ( 92.9) 15.1 (27.2) 1919.9 ( 338.6)
R=-11-0173 T0 R-11-020J 1005. ( 3431.) 991, ( 3383.) 1.4 309.6 ( 97.6) 2.7 ( 8.9) 3759.9 { 663.1)
R=-11-021J 20 R-11-028J 1005. ( 3431.) 91, ( 3383.) 1.4 309.6 ( 97.6) 2.7 ( %.9) 3759.9 ( 663.1)
R=11-0253 70 R-11-028J 1226. ( 4185.) 1213, ( 8138.) 1.1 308.4 ( 95.5) 3.8 ( 6.8) 3343.7 ( 589.7)
R=-11-0299 T0 R-11-032J 1835, { 6264.) 1818. ( 6204.) 1.0 308.5 ( 95.6) 7.6 (13.6) 2493.5 ( #39.8)
R-11-033J 70 R-11-036J 2587, ( 8693.) 2517. { 9591.) 1.2 307.9 ( 94.5) 12.8 (23.1) 2036.9 ( 359.3)
R=-11-037J T0 R=-11=-040J T19. ( 2454.) T11. { 2828.) 1.1 311.3 (100.7) 1.7 ¢ 3.1) 4281.7 ( 755.2)
R=11-041J3 T0 B-11-088J 1571, ( 5361.) 1562. ( 5331.) 0.6 308.2 ( 95.2) . 5.9 (10.7) 2711.5 { 478.2)
c _ N - - * v
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Table B-14, Summary of experimental conditions and results from Wilson plots
for R-21 condensing on vertical tube A

Condenser heat load Condensing Condensing heat
Series of runs Q. " % Diff. Vapor temperature temp. diff. . transfer coefficient
W Btu/hr W ) Btu/hr K °F K °F W/m2.K Btu/hreft2.°F
R-21-001A TO R=-21-004A 2897. ( 9888.) 2871. (. 9799.) 0.9 326.1 {127.3) 26.2 (“;1.2) 1134.7 ( 200.1)
R-21-008A TO R-21-011A ‘ 1597. ( 5451.) 1561. ( 5328.) 2.2 311.5 (101.0) 13.9 ({25.0) 1180.4 ( 208.2)”
R=-21-012A TO R-21-015A v 2035. { 69&a4.) 1988. { 6786.) 2.3 316.0 (109.2) 18.3 (32.9) 1141.7 { 201.4)
R-21-_016A 70 3-21’619A 2597. ( 8862.) 2549, ( 8699.) 1.8 321.7 (119.3) 23.3 (42.0) 1143.3 ( 201.6)
B=-21-020A TO R‘21-923A 2536. { 7966.) 2343, ( 7997.) -0.4 317.9 {112.6) 21.0 (37.8’ 1141.6 ( 201.3)
R-21-024A TO Rf2.1-027l 24482, ( 8335.) 2392. ( 8163.) 2.1 319.2 (114.9) 22.2 (40.0) 1128.5 { 199.0)
R-21-028A TO R-21-031 1878. ( 6411.) 1886. ( 6436.) -0.4 312.9 (103.5) 16.8 (30.3) 1156.1 { 202.1)
R-21-032Rk TO R-21-035A 1132, ( 3864.) 1115, ( 3806.) 1.5  309.8 { 97.9) 9.9 (17.8) 1174.6 ( 207..2).
8-21-036A TO R-21-039A 896.  ( 3056.) 872. { 2977.) 2.6 307.0 ¢ 93.0) 7.6 (13.7) 1211.4 ( 213.7)
R=21-080A TO R=-21-043A 746, ( 2546.) T28. { 2470.) 3.0 305.4 ( 90.1) 6.0 (10.8) 1278.4 ( 225.5)
R-21-044A TO R-21-047A 1253. ( 4275.) 12248, ( 4176.) 2.3 31‘1.5 (101.0) 10.8 (19.4) 1192.7 ( 210.4)
B-21-088A TO. R=21-051 644, { 2200.) 620. ( 2116.) 3.8 303.1 ( 86.0) 5.0 ( 9.0) 1329.5 ( 234.5)
R-21-052A TO R=21-0SSA 1394, ( 4759.) 1371. ( 4679.) 1.7 310.4 ¢ 99.1) 12.2 (22.0) 1170.5 ( 206.4)
R-21-056A TO R=21-059A 1036, { 3534.) 1014, ( 3462.) 2.0 308.1 ( 94.9) 8.7 (15.7) 1217.5 ( 21104.7) o
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Table B-15.

Summary of experimental conditions and results from Wilscn plots
condensing on vertical- tube A

for R-22

Condenser_heat load Condensing Condensing heat
Series of runs X % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2-K  Btu/hr.ft2.°F
R=22-0011A TO R~22-004A 689. ( 2352.) 683. ( 2333.) 0.8 302.9 85.6) S.4 ( 9.8) 130%.4 ( 229.5)
R-22-00CA TO R=-22-008A 4c3. ( 137S.) 401. ( 1367.) 0.5 301.9 83.8) 3.0 ( 5.4) 1368.6 ( 241.4)
B-22-009A TO R-22-011A 1026. { 3501.) 1008. ( 3440.) 1.7 305.2 89.6) 8.4 (15.2) 1246.9 ( 219.9)
R~22-012A TO R=22-01SA 902. ( 3079.) 899. ( 3069.) 0.3 305.0 89.4) 7.3 (13.1) 1269.2 ( 223.9)
R-~22-016A TO R-22-019A 1165, ( 3976.) 1151. ( 3929.) 1.2 304.9 89.1) 9.6 (17.3) 1243.6 ( 219.3)
R-22-020A TO R=22-023a 1374, { 4690.) 1381. ( 4715.) -0.5 305.1 89.5) 1.3 (20.4) 1246.8 ( 219.9)
R=22-024A TO R-22-026A 1611. ( 5498,) 1594, ( 5439.) 1.1 304.1 87.8) 13.9 (25.0) 1189.9 ( 209.9)
R=-22-027A TO R~-22-0301r 1840. ( 6280.) 1825. { 6229.) 0.8 306.1 91.3) 15.5 (28.0) 1215.6 ( 214.4)
R-22-031A TO R-22-033A 1999. ( 6821.) 1996. ( 6812.) 0.1 307.2 93.3) 16.8 (30.3) 1218.1 ( 214.8)
R=22-034A TO R-22-036A 2201. { 7513.) 2189. ( 7470.) 0.6 3¢9.9 98.2) 18.8 (33.8) 1204.4 ( 212.4)
R=22-037A TO R=22-040A 559. ( 1906.) 541. ( 1848,.) 1 302.2 84.2) be1 ( 7.5) 1382.4 ( 243.8)
R=22-049A TO R=22-044A 1529, { 5220.) 1494, ( 5100.) 2.3 3C5.2 89.6) 12.9 (23.2) 1218.4 ( 214.9)
‘{jf hd ~ tn ~ » .
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Table B-16. Summary of experimental conditions and results from Wilson plots
for R-22 condensing on vertical tubeD

__Condenser heat load Condensing Condensing heat
series of runs Qc X 4 Diff. Vapor temperature temp. diff. transfer coefficient
W . Btu/hr W Btu/hr K °F K ~°F  W/m2.K  Btu/hreft2.°F

R=22-001D TO. R-22-004D 925. ( 3157.) 900. ( 3070.) 2.7 301.5 ( 83.1) 2.2 v( 3.9 8100.1 (.723.1)‘
R=-22-005C TO. R=-22-008D 7C0. { 23814.) 683. (2329.) 2.5 301.6 ( 83.2) 1.3 ( 2.4) 5059.8 ( 892.4)
R=-22-009C TO R-22-012D 1088, (3611.) 1032. ( 3523.) 2.4 301.2 ( 82.6) 2.7 ( 4.8) 3781.3 ( 666.9)
R-22-013C TC R-22-016D 540, ( 1844,) 524, ( 1788.) 3.0 301.1 ( 82.3) 0.9 ( 1.6) 5901.8 (1040.9)
R-22-C17L TO R=22-020D 1178, (u021.) 1143, ( 3900.) 3.0, 300.6 ( 81.3) 3.2 (5.7 3548.7 ( 625.9)
F=22-021C. TO R-22-02“Dv 651, ( 2220.) 654, ( 2232.) -0.5 301.1 ( 82.4) 1.2 ( 2.1 5423.2 ( 956.5)
F-22-025C TO R-22-028T : 8u46. ( 2887.) 833, ( 2844.) 15 301.6 ( 83.2) 1.9 { 3.3) 4385.5 ( 773.5)
F~22-033C TO E~22-036D 1372, (u681.) 1326, ( 4527.) 3.3 302.4 ( 84.6) 4.1 ( 7.3) 3233.0 ( 570.2)
F-22-037D TC F-22-040D 1896, ( 6472.) 1841, ( 6283.) 2.9 302.8 { 85.3) 6.7 (12.0) 2730.5 ( 481.6)
E-22-041D TC. F=22-044D 1582. ( 5398.) 1544, ( 5269.) 2.4 300.4 ( 81.0) 5.1 { 9.1) 2998.1 { 528.8)
R=-22-0450 TC F=22-0U8D 1732, {5910.) 1681. ( 5739.) 2.9 301.8 ( 83.6) 5.8 {10.5) 2853.0 ( 503.2)
F-22-049C TC. §-22-052D ‘2843, ( 8679.) 2534, ( 8648.) 0.4 303.4 ( 86.5) 10.0 {18.1) 2437.4 ( 429.9)
F=22-053p TC F=-22-056C 773, ( 2637.) Tu8. { 2554.) .2 » 362.0 ( 84.0) 1.6 ( 2.9) 4639.2 ( 818.2)
F=-22-057D TC F~22-060D 2137. ( 7294.) 2067. ( 7054,) 3.3 300.8 ( 81.8) T«7 ({13.9) 2654.1 ( 468.1)
E-22-061C TC F-22-064D 2390. ( 8159.) 2331. ( 7957.) 2.5 302.7 ( 85.3) 9.2 (16.6) 2499.3 ( 440.8)
F-22-065D TC §=-22-068D 28C8. ( 9582.) 2773. ( 9464,) 1.2 304.0 ( 87.6) 11.4 (20.5) 2365.1 { 417.1)
F-22-069D TC $=-22-072D 2325, ( 7935.) 2214, ( 7556.) 4.8 304.7 ( 88.9) 8.5 (15.4) 2619.8 ( 462.0)
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Table B-17.

Summary of experimental conditions and results from Wilson plots
condensing on vertical tubet

for R-22

Condenser heat load Condensing Condensing heat
Series of runs c " % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°f

R=-22-009E TO §~22-012E 811. ( 2768.) 803. ( 2740.) 1.0 301.2 { 82.5) 0.7 ( 1.3) 7765.6 (1369.6)
R-22-021F TO B-22-024E 1979. ( 6754.) 1904, ( 6498.) 3.8 301.2 ( 82.5) 2.9 ( S.M) 4638.6 ( 818.1)
B-22-025F TO FR-22-028E 2715. ( 9267.) 2702, ( 9222.) 0.5 301.6 ( 83.1) 5.5 ( 949) 3304.6 ( 582.8)
R-22-029E TC R=22-032E 1690. ( 5768.) 1635. { 5581.) 3.2 301.6 ( 83.2) 2.1 { 3.8) 5367.2 { 946.6)
R-22-033E TO B~22-036E 2450, ( 8362.) 2427. ( 8285.) 0.9 303.8 ( 87.2) 4.3 ( 7.7) 3818.6 ( 673.5)
R-22-037¢ TO KR=~22-040E 2249. ( 7677.) 2203, ( 7520.) 2.0 302.8 ( 85.3) 3.7 { 6.6) 40798.4 ( 719.3)
R=-22-042E T0 R=22-044E 1821. ( 5193.) 1485. { 5069.) 2.4 302.5 ( 84.9) 1.8 ( 3.2) 5787.6 (1020.7)
B=22-045F TO EB~22-048E 1373, ( 4685.) 1330. ( 4539.) 3.1 302.2 ( 84.3) 1.6 { 2.8) 5810.1 (1024.7)
R=-22-049E TO BR-22-052E 1206. ( 4116.) 1171. ( 3996.) 2.9 302.8 { 85.4) 1.3 ( 2.3) 6267.1 (1105.3)
R=-22-053F TO FR-22-056E 1870. ( 6381.) 1814, ( 6190.) 3.0 302.0 ( 83.9) 2.4 ( 4.3 5272.5 ( 929.9)
R=-22-057F TO R-22-059E 26u48. ( 9037.) 2640, ( 9009.) 0.3 302.4 ( 84.6) . 5.5 ( 9.9) 3225.8 ( 568,9)
B~22-061E TO B=22-064E 2127. ( 7259.) 2087. ( 7122.) 1.9 302.0 ( 83.9) 3.1 ( 5.5) 4644.3 ( 819.1)
R-22-065E TO ER=22-068E 2896. ( 9883.) 2883, ( 9840.) 0.4 303.2 ( 86.1) 6.5 (11.6) 2999.5 ( 529.0)
R-22-069E TO R-22-071E 3222. (109918.) 3263. (11137.) -1.3 304.8 ( 88.9) 8.5 (15.2) 2553.2 ( 350.3)
R-22-072E TO R=-22-075E 1542, ( 5262.) 1508, ( 5145.) 2.2 3C1.2 ( 82.5) 1.8 ( 3.3) 5715.8 (1008.1)
R-22-076E TC R=-22-079E 1285, ( 42885.) 1210. { 4129.) 3.6 302.9 ( 85.6) 1.3 ( 2.4) 6230.9 (1098.9)
R-22-080F TC R~-22-082E 3510, (11981.) 3554, (12130.) -1.2 306.5 { 92.0) 9.9 (17.9) 2365.9 ( 417.3)
R=-22-083E TO E-22-086E 1547, ( 5281.) 1501. ( 5124.) 3.0 301.7 ( 83.4) 1.8 { 3.3) 5657.7 ( 997.8)
R=-22-087EF TO R-22-090E 875, ( 2985.) 845, ( 2884,) 3.4 3C1.3 ( 82.7) 0.9 { 1.4) 7348.4 (1296.0)
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Table B-18. Summary of eiperiméntal conditions and results from Wilson plots
for R-113 condensing on vertical tubeA

Condenser heat load Condensing Condensing heat
series of runs o Q. ) n % Diff. Vapor temperature _ temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F

R-113-001A TO R-113-0081 1920. ( 6553.) 1955. ( 6672.) -1.8 338.9 (150.3) 31.0 (55.8) 635.6 ( 112.1)
R-113-0052 TO R~113-005! 2013. ( 6870.) 1962. ({ 6696.) 2.5 332.4 (138.6) 30.8 [55.4) 671.8 ( 118.5)
R=113-0092 TO R-113-0122 1356. { 4527.) 1309; ( 44867,) 1;3 331.3’(136.1) 20.0 (36.0) 681.3 ( 120.2)
R=-113-013A TO ﬁ-113-d16! 2478, ( SASB.) 2362. ( 8063.) 8,7 337.5 (ﬁﬂ7.9) 35.7 (64.2) 713.1 ( 125.8)
B-113-0172 TO R-113-6205 900. { 3073.) 900. (‘3071.) 0.1 330.1 (134.5) 12.4 (22.3) 7ﬁ6.2 { 131.6)
R=113-021A Td R-113;02Bi 1695; { 5795.) 1704, ( S5817.) -0.4 330.0 (134.3) 26.3 (47.4) 662.7 ( 116.9)
R~113-025A TO BR-113-0282 22748, { 7762.) 21548. { 7351.’ 5.3 332.6 (139.0) 33.0 (59.4) 708.1 ( 124.9)
R-113-0292  TO 8-113-0523 2705. ( 9231.) 2584, ( 8819,) H;S 337.5 (ihf.a) 37.9 (68.3) 732.4 ¢ 129.2)
B-113-033A T0 R-113-0361 777, ( 2653.) 769. { 2625.) 1.0 329.7 (133.9) 10.2 {18.3) 788.2 { 138.3)
R-113-0372 TO ﬂ~f13-0l0! 1115. { 3807.) 1118, { 3815.) -0.2 330.6 {135.4) 16.4 {29.5) 699.2 ( 123.3)
34153-0u1l‘ T0 B-113-0442 1554, ( 5303.) 1506. ( S140.) 3.1 328.9 (132.4) 23.2 (41.8) 687.8 ( 121.3)
Rf1i3-655l T0 R-113-0481 22%9. { 7709.) 2145, ( 7322.) 5.0 331.8 (137.96) 32.9 (59.2) 705.8 { 124.5)
n-113—6aen TO n-1i3-051n 2684, ( 9059.) 2556. ( 872S.) 3.7 337.2 (147.2) 37.9 (68.2) 719.3 ( 126.9)
R=-113-0534 TO R-113-0561 2105.- { 7184.) 2020, ( 6894.) 4.0 329.8 (134.0) 31.0 (55.7) 697.9 ( 123.1)
R=*13-057F TO R-113-060A 12831, 8637.) " 2428, ( 8273.) 4.2 335.7 (144.6) 36.6 (65.8) 710.5 ( 125.3)
R~113-061A TO R-113-0642 © 2501, { 8537.) 2818, { 8251.) 3.3' 337.0 (146.9) 37.1 {66.8) 692.5 ( 122.1)
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Table B-19,

Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tubeB

Condenser heat load Condensing Condensing heat
Serfes of runs R X % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W . Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°F

R-113-001B TO R-113-004B 2145. ( 7319.) 2080. ( 7097.) 3.0 326.8 (128,56) 12.0 (21.7) 1274.9 ( 224.9)
R-113-005B TO R-113-008B 1407, ( 4800.) 1399. ( 4774.) 0.5 326.5 (128.0) 7.0 (12.6) 41,0 ( 254.1)
R-113-009B T0 R-113-0128 1771, ( 6044.) 1714. ( 5848.) 3.2 327.5 (129.9) 9.4 (17.0) 1382.5 ( 236.8)
R-113-013B TO RB-113-016B 3057. (10434,) 2959. (10098.) 3.2 325.2 (125.8) 18.5 (33.4) 1181.7 ( 208.4)
R=113-0178 TO R~113-020B 1077. ( 3676.; 1055. ( 3602.) 2.0 327.6 (130.0) 4.8 ( 8.7) 1593.3 ( 281.0)
BR=-113-021B TO R-113-024B 2574. ( 8786.) 2508. ( 8559.) 2.6 325.5 (126.3) 1.8 (26.6) 124€6.2 ( 219.8)
R-113-025B TO R-113-0288 1596. ( 5448.) 1555. ( 5308.) 2.6 326.9 (128.7) 8.1 (14.6) 1412.4 ( 289.1)
BR-113-0298 TO R-113-032B 3349. (11430.) 3259. (11124.) 2.7 325.1 (125.5) 20.4 (36.7) 1177.9 ( 207.7)
R-113-033B TO R-113-036B 1245, ( 4250.) 1208, { 4122.) 3.0 326.9 (128.8) 5.8 (10.5) 1534,.9 ( 270.7)
R-113-037B TO R-113-040B 1352, ( 4614.) 1304. ( 4449.) 3.6 326.4 (127.8) 6.5 (11.7) 1489.2 ( 262.6)
R-113-041B TO R-113-044B 27%7. ( 9545S.) 2696. { 9201..) 3.6 324.6 (124.6) 16.4 (29.6) 1220.0 ( 215.2)
R-113-045B TO R-113-048B 1936. ( 6607.) 1864. ( 6361.) 3.7 328.2 (131.2) 10.4 (18.8) 1330.6 { 234.7)
R-113-049B TO R-113-052B 2382, { 8129.) 2324. ( 7933.) 2.4 325.5 (126.3) 13.5 (24.3) 1261.8 { 222.%)

h
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Table B-20.. Summary of experimental conditions and results from Wilson plots
: for R-113 condensing on vertical tubeC

Condenser heat load Condensing Condensing heat
Series of runs - » 1 Diff. Vapor temperature temp. difft transfer coefficient
W Btu/hr W Btu/hr °F K °F W/m2.K " Btu/hr-ft2.°F

R-113-033Cc T0 R=-113-036C 21C7. { 7192.) 1988, ( 6786.) 5.6 324.9 (125.1) 12.1 (21.8) 1675. 1 ( 295.8)
R-113-037C TO R®-113-040C 1511. ( 5158.) 1441, ( 4917.) 0.7 325.6 (126.4) 7.0 (12.5) 2088.9 ( 368.4)
R-113-041C TO R-113-044cC 2548. ( 8698,) 2408, { 8218.) 5.5 326.6 (128.2) 15.8 {28.5) 1549.3 ( 273.2)
R=-113-045C TO R-113-048C 1019. { 3478.) 986. { 335“.) 3.3 327.1 (129.2) 4.0 ( 7.1) 2476.6 { 436.8)
R-113-049C T0 R-113-052C 1407. { 4803.) 1383. {( ll720.) 1.7 326.1 (127.3) 6.2 (11.2) 2178.8 ( 384.3)
R-113-053C TC R=-113-056C 1642, { 5603.) 1614, ( 5507.) 1.7 327.9 (130.5) 8.0 (14.5) 1963.1 ({ 346.2)
R~113-057C TO 'R-113-060C 1226. { 8185.) 1208, { 8123.) 1.5 325.6 {126.4) S«1 ( 9.1) 2332.1 ( 411.3)
R-113-061C TO R-~113-064C 928. { 3166.) 899, { 3069.) 31 327.2 (129.4) 3.3 { 5.9) 2743.7 { ﬂ83.9)
BR-113-065C TO R-113-068C 1817. ( 6200.) 1774, ( 6055.) 2.3 ©326.6 (128.2) 9.5 (17.2) 1833.4 ( 323.4)
R~113-069C TO R-113-072C 3047. (10399.) 2892, { 98’72.) 5.1 325.1 (125.5) 20.3 (36.5) 1446.0 { 255.0)
R-113-073¢c TO R-113-C76C 803. { 2702.‘) 795. ( 2713.) .1 328.1 (130.9) 2.6 ( 4.6) 3012.1 { 531.2)
R-113-077C TO R-113-080C 2328, { 79u6.) 2238, ( 7638.) 3.9 324.4 (124.3) 13.8 (2u.8) 1627.1 ( 287.0)
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Table B-21. Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tubeD

Condenser heat load Condensing Condensing heat
series of runs A Wy 2 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F W/m2-K Btu/hr-ft2.°F

B-113-001D TO R-113-004r 2049. ( 6991.) 2030. ( 6927.) 0.9 327.8 (130.3) 9.7 {17.5) 2029.6 ( 358.0)
BR-113-005D TO R-113-008D 2571. ( 8774,) 2472. ( 8438.) 3.8 327.4 (129.7) 13.7 (24.7) 1802.0 ( 317.8)
R=113-009D TO R-113-0t2C 1319. ( 4502.) 1269. ( 4331.) 3.8 328.9 (132,3) 4.3 (7.7 2960.9 ( 522.2)
B-113-013D TO R-113-0160 1701. { S804.) 1640. ( 5598.) 3.5 328.8 (132.2) 6.7 (12.1) 2429.7 ( 428.5)
R-113-017D TO R=-113-020C 3009. (10271.) 2891. ( 9867.) 3.9 326.3 (127.7) 18.3 (32.9) 1584.9 ( 279.5)
R=-113-021D TC R-113-024T 15€9. ( 5151.) 1475. { 5035.) 2.3 357.2 (129.4) 5.5 (10.0) 2622.6 ( 462.5)
R=-113-0250 TO R=-113-028p 1926. ( 6573.) 1851. { 6318.) 3.9 326.7 (128.3) 8.3 {14.9) 2236.8 ( 394.5)
R-113-029p TO R-113-032p 1087. ( 3709.) 1080. ( 3685.) 0.6 326.8 (128.6) 3.3 ( 5.9 3199.8 { 564.3)
R-113-033D TO R=-113-036D 1885. ( 6434,) 1805. ( 6162.) a2 326.1 (127.2) 7.8 (14.0) 2333.1 { 411.5)
R=-113-037D TO R-113-040D 943. ( 3218.) 924, ( 3155.) 2.0 327.8 {130.4) 2.6 { 4.6) 3538.8 ( 624.1)
R-113-041D TO R-113-044D 2387. ( 8148,) 2323. { 7928.) 2.7 327.3 (129.4) 12.7 (22.9) 1808.1 ( 318.9)
R-113-045D TO R-113-048D 2880. ( 9831.) 2804, ( 9569.) 2.7 325.8 (126.7) 16.8 (30.1) 1644.9 ( 290.1)
R~113-049D TO R-113-052D 1687. { 5758.) 1645. ( 5616.) 2.5 327.6 (130.0) 6.5 (11.7) 2489.6 ( 439.1)
R=-113-053D TC R=113-056D 27C%. ( 9233.) 2640. ( 9011.) 2. 4 325.4 (126.1) 15.3 (27.9) 1700.7 { 299.9)
R=-113-057D TO R-113-060D 1206. { 4116.) 1180. { 4027.) 2.2 327.8 (130.3) 3.7 ( 6.6) 3156.5 { 556.7)
R=113-061D TO R=-113-064D 2248. ( 7674.) 2176. ( 7426.) 3.2 326.5 (128.9) 10.9 (19.6) 1983.9 ( 349.9)
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Table B-22.

-

Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tubeE

Condenser heat load Condensing Condensing heat
Series of runs A N % Diff. Yapor temperature temp. diff. transfer coefficient
W Btu/hr W. . Btu/hr K °F K °F  W/m2.K  Btu/hrsft2.°F

R-113-001E TO B‘113°00¢! 2122, { 7244.) 2051. ( 7001.) 3.4 328.1 (130.8) 5.0 ( 9.0) 2833.§ { 501.6)
R-113-0058 To R-113-008E 1674, ( 5713.) 1617. ( 5519.) 3.4 326.9 (128.;7) 3.4 ( 6.1) 3331.1 { 587.5)
R-113-009% TO R-113-012E 1332, ( ¥586.)  1295. ( 4418.) 2.8 326.5 (128.0) 2.5 ( %.5) 3576.6 ( 630.8)
R-‘|13-013!‘ T0 R-113-016E 2574, ( 8785.) 247S5. ( 8449.) 3.8 326.2 (127.‘5) 6.9 (12.5) 2492.6 { 439.6)
R-113-017E TO R-113-020F 3058. ‘(10!‘36.) 2963. (10111.) 3.1 325.6 (126.5) 10.3 (18.5) 1991.8 ( 351.2)
R-113-021E T0 R-113-024E 1935. ( 6604.) 1862. ( 6353.) 3.8 327.5 (129.9) 4.5 { 8.0) 2902.2 ({ 511.8)
R-113-025E TO R-113-028% 3444, (11756.) 3370. (11502.) 2.2 327.1 {129.1) 14.5 (26.1) 1592.2 ( 280.8)
R-113-029%F TO B-113-032E 1479, ( 5088.) 1405, ( 4796.) 5.0 327.8 (130.4) 2.9 ( 5.3) 3396.6 ( 599.0)
R-113-0338 TO R-y113-036! 1156, ( 3947.) 1118, 3502.) 3.7 327.9 (130.5) 2.0 ( 3.7 ’ 3804.7 ({ 671.0)
13-113-0‘373 T0 R-113-040F 279S. ( 95“0;) 2709. ( 9246.) 3.1 326.3 (127.7) 8.1 (14.5) 2324,2 ‘( 409.9)
R-113-041F T0 R-113-044E 3748, {12793.) 3658. (12484,) 2.4 326.0 (127.2) 17.4 (31.3) 14492.6 ( 254.%)
R-113-045E TO R-113-088E 2339, { 7983.) 2288. ( 7808.) 2.2 327.0 (128.9) 5.7 (10.3) 2743.7 ( 483.9)
R=-113-049F TO R-113-052E 4043. (13800.) 3936. (13432.) 2.7 326.8 (128.6) 20.7 ‘(37.3) 1308.0 ( 230.7)
8.-113-053E T0 R=-113-056E 1872. { 6390.) 1803. ( 6152.) 3.7 "326.9 (128.8) 3.9 ( 7.0) 3204.8 ( 565.2)
R-113-057E T0 R-113-060F 3210. {10954.) 3095. (10561.) 3.6 325.4 (126.1) 11.6 (20.8) 1859.7 ( 328.0)




Table B-23.

Summary of experimental conditions and results from Wilscn plots
for R-113 condensing on vertical tubeF

Condenser heat load : Condensing Condensing heat
Series of runs Oc n % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr °F K °F W/m2.K Btu/hreft2.°F

B-113-00SF TO R-113-008F 20€2. ( 7039.) 2028. ( 6923.) 1.7 326.2 (127.5) 14,1 (25.3) 1518.8 ( 267.9)
R=-113-009F TO R-113-012F 1188. ( 4055.) 1177. { 4017.) 1.0 328.1 (130.9) 4.3 ( 7.8) 2856.9 ( 503.9)
R=-113-013F TO R~-113-016F 1085, ( 3704.) 1069. { 3647.) 1.5 328.5 (131.5) 3.6 ( 6.4) 3141.4 ( 558.0)
R-113-017F TO R-113-020F 1507. ( S143.) 1464. ( 4998.) 2.8 326.8 (128.95) 6.9 (12.5) 2246.9 ( 396.3)
R-113-021F TO R-113-024F 1706. ( 5824.) 1673. ( 5708.) 2.0 328.2 (131.1) 9.6 (17.3) 1837.7 ( 324.1)
R=-113-025F TO R-113-028F 1350. ( 4607.) 1314, ( B48S,) 2.7 327.9 (130.5) 5.2 ( 9-%4) 2669.2 ( 470.8)
R-113-029F TO R~-113-032F 9u8. ( 3234.) 929. ( 3169.) 2.0 328.1 (131.0) 2.7 t 4.9) 3597.6 ( 634.5)
R=-113-033F TO R~-113-036F 1890. ( 6452.) 1870. ( 6384.) 1.1 327.1 (129.1) 12.3 (22.2) 1585.9 ( 279.7)
BR~-113-037F TO R-113-040F 2442, ( 8336.) 2393. ( 8166.) 2.0 327.7 (130.1) 19.2 (34.6) 1315.7 ( 232.0)
R-113-041F TO R-113-044F 822. ( 2804.) 802. ( 2738.) 2.3 328.0 (13>0. 6) 2.1 ( 3.8) 3989.9 ( 703.7)
R-113-045F TO R-113-048F 701 ( 2393.) 686. ( 23u40,) 2.2 328.6 (131.9) 1.7 { 3.0) 4347.6 { 766.8)
R=-113-049F TO R~-113-052F 2294, ( 7828.) 2217. ( 7566.) .3 325.2 (125.7) 16.6 (29.9) 1432.0 { 252.6)
R-113-053F TO R-113-056F 2680. ( 9146.) 2594. ( 8852.) 3.2 328.0 (130.7) 20.8 (37.4) 1335.5 ( 235.95)
B~113-057F TO R-113-060F 1407. ( 4801.) 1344, ( 4588.) 4. 4 328.2 (131.0) 5«6 (10.0) 2618.6 ( 461.8)
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Table B-24.

Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tubeFl

. Condenser heat load Condensing Condensing heat
Serfes of runs R " 4 Diff. Yapor temperature temp. diff7 transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F

Rf113-001F1 TO R—113-00u?1 1974, ( 6736.) 1976. ( 6743.) =0.1 324.5 (124.5) R.0 (14.5) 2539.9 ( 447.9)
R=-113-005F1 TO R-113-008F1 759. ( 2591.) T71. ( 2632.) -1.6 326.2 (127.4) 1.8 { 3.2) 4388.8 { 774.0)
R-113-009F1 TQ R-1i3-01251 1306, ( 4457.) 1288. ( 4396.) To 4 326.3 {127.7) 4.1 ¢ 7.3) 3318.1 { 585.2)
R-113-013F1 7C R-113-016F1 1025, ( 3499.) 1037. ( 3538.) ~Ta 1 325.3 (125.9) 2.9 ( 5.2) 3708.0 { 654.0)
B-j13-017?1 TC R-113-020F1 24€u, ( 8408,) 2518. ( 8593.) -2.2 323.0 (121.8) 13.3 (23.9) 1918.6 ( 338.4)
R-113-021F1 TC R-1i3-02kf1 1673. { 5709.) 1665. ( 5682.) 0.5 324.6 (124.6) 6.0 (10.9) 2872.1 { 506.5)
R-j13-025f1 TO R-i134028P1 2257, (7702.) 2206. ( 7530.) 2.2 322.6 {121.0) 10.8 {19.4) 2167.1 ¢ 352.2)
R-i13‘029F1 TO R‘1i3-032F1 852. { 2907.) 862. ( 2943.) -1..2 327.7 (130.2) 2.1 ( 3.8) 4141.7 ( 730.5)
R-113-033F1 T0 R-113-C36F1 27C0. { 9213.) 2687. ( 9171.) 0.5 322, 6 (120.9) 17.0 (30.6) 1645.4 ( 290.2)
R=113-037F1 TC R-113-040F1 1016. ( 3469.) 937. ( 3197.) 7.8 326.2 (127.5) 2.9 ( 5.2) 3616.7 ( 637.9)
R=113-C41F1 TC R-113-044F1 1476. ( 5037.) 1519. ( 5186.) -3.0 326.5 (128.1) 5.0 { 9.0% 3049.0 ( 537.7)
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Table B-25.

Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tube F3

Condenser heat load

Vapor temperature

Condensing
temp, diff.

Condensi

ng heat

transfer coefficient

Series of runs W % Diff.
W Btu/hr W Btu/hr K °F K °F  W/m2-K  Btu/hr-ft2.°F
R-113-001F3 TO R=-113-004F3 20C1. ( 6831,) 1994, 6806.) 0.4 325.2 {125,6) 6.6 {11.9) 2911.5 ( 513.5)
B-113-005F3 TO R-113-008F3 2441, ( 8330.) 2398, 8183.) 1.8 327.1 (129.1) 8.7 (15.6) 2706.0 ( 477.3)
R-113-009F3 TO R-113-012F3 1241, ( 4236.) 1254, 4280.) -1.1 326.1 (127.2) 3.4 ( 6.1) 3514.7 ( 619.9)
R=-113-013F3 TO R-112-016F3 986. ( 3364.) 1003. 3425.) -1.8 326.3 (127.6) 2.6 ( 4.7y 3606.4 ( 636.1)
R=113-017F3 TO R-113-020F3 1672. ( 5707.) 1643, 5607.) 1.8 326.3 (127.7) 5.2 [ 9.3) 31{3.9 { 549.2)
R=113-021F3 TO R=-113-024F3 1463, ( 4993.) 1476. 5038,) -0.9 326.0 (127.1) 8.3 ( 7.8) 3265.8 {( 576.0’
R-113-025F3 TO R-113-028F3 2866. ( 9780.) 2845. 9710.) 0.7 324.2 (123.9) 11.9 (21.4) 2323.1 { 409.7)
B-113-029F3 TO R-113-032F3 738. ( 2519.) T41. 2530.) -0.4 326.8 (12R.5) 1.7 ( 3.1) 4122.2 ( 727.0)
B-113-033F3 TO R-113-036F3 846. ( 2887.) 850. 2902.) ~0.5 327.2 {129.3) 2.0 { 3.7 3970.0 { 700.2)
R-113-037F3 TO R=-113-040F3 971. ( 3314,) 951, 3247.) 2.0 326.2 (127.5) 2.4 ( 4.3) 3887.2 ( 685.6)
R-113-041F3 TO R-113-044F3 1079. ( 3682.) 1100. 3755.) ~2.0 326.8 (128.6) 2.7 { 4.9) 3776.9 ( 666.1)
c oy v ‘. - » .
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~ Table B-26.

Summary of experimental conditions and results from Wilson plots
for R-113 condensing on vertical tube F7

»

Series of runs

Condenser heat load

Vapor temperature

Condensing
temp, diff.

Condensing heat
transfer coefficient

W % Diff.
W Btu/hr W Btu/hr °F K °F  W/m2.K  Btu/hreit2.°F
R-113-001F7 .TO R-113-60ﬂ!7 1975. ( 65“2.) 1955. ( 6672.) 1.0 325.5 (126.3) 6.0 {(10.7) 3430.9 ( 605.1)
34113-005P7 T0 R-113-008F7 24501, ¢ 8195.) 24310, ( 8224.) -0.4 326.2 (127.5) 8.2 (14.7) 3038.5 ( 535.9)
R-113-009¥7 T0 B-113-012F7 1289. ( 4800.) 1282. ( 437a.) 0.6 325.5 (126.2) 3.3 ( 5.9) 8041.6 ( 712.8)
R-113-013F7 'fO R=113-016F7 993, ( 3389.) 1002. ( 3820.) -0.9 326.4 (127.8) 2.2 { 4.0) 4596.8 ( 810.7)
R=-113-017F7 ToO 3-11?-020!7 1654, ( 5645.) 1662, ( 5674.) ~0.5 325.6 (126.4) 4.5 ( 8.1) 3804.9 ( 671.1)
R-113-021P7 TO §-1i3402ur7 749, { 2557.) 742, ( 2534.) 0.9 326.3 (127.7) 1.5 ( 2.7) 5267.1 ( 928.9)
R-113-025F7 TO R-1{3-028F7 892, ( 3044, 908, { 3099.) -1.8 325.8 (126f8) 1.9 { 3.4) 4928.4 ( 869.2)
R=113-02977 TO R-113-032F7 1164, i 3972.) 1178, ( 4021.) -1.2 325.9 (127.90) 2.8 { 5.0) 4350.3 ( 767.2)
R=113-03377 T0 R-113-036F7 2235, { 7628.) 2205, ( 7526.) 1.3 325.7 (126.5) 6.9 (12.4) 3360.6 ( 592.7)
R=113-037F7 TO R°{13-0Q017 2948, (10062.) 2909. ( 9927.) 1.3 324.3 (128.1) 10.6 (19.0) 2888.7 { 509.5)
R=113-041F7 TO R-113-04477 24€0. ( 8397.) 2uui. ' 8330.) 0.8 325.3 (125.9) 8.1 {14.6) 3182.4 ({ 554.2)
8-113-045F7 TO. R-113-048¥%7 2049, ( 6992.) 2033. ( 6937.) 0.8 326.1 (127.4) 6.3 (11.4) 3364.9 { 5913.5)
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Table B-27.

Summary of experimental conditions and results from Wilson plots
for R-114 condensing on vertical tube A

Condenser_heat load Condensing Condensing heat
Series of runs Q. » 4 Diff. Vapor temperature __temp. d1'ff7 transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°F

R-114-001A TO R-114-005A 652, ( 2224.) 0. 0.) 0.0 310.6 ( 99.5) 7.8 (14.0) 862.0 ( 152.0)
R-114-006A TO R-114-010A 820. ( 2800.) 0. 0.) 0.0 308.8 ( 96.2) 10.1 (18.2) 834.8 ( 147.2)
R-114-011A TO B-114-015A 731. { 2496.) 0. 0.) 0.0 307.7 ( 94.1) 8.9 (16.0) 844.2 ( 148.9)
R-114~-016A TO R-114-020A 394, ( 1343.) 0. 0.) 0.0 307.4 ( 93.7) 4.2 ( 7.5) 964.5 ( 170.1)
R-114-021A TO R-114-025 511. ( 1744.) 0. 0.) 0.0 308.1 ( 95.0) 6.0 (10.8) 878.3 ( 154.9)
R-114-026A TO R-114-029A 1976. ( 6745.) 0. 0.) 0.0 325.3 (125.8) 25.8 (46.4) 787.6 ( 138.9)
R-114-030A TO R-114-033A 1756. ( 5992.) 0. 0.) 0.0 323.1 (121.9) 23.1 (41.5) 781.9 ( 137.9)
R-114-034A TO R-114-038A 983. ( 3355.) 0. 0.) 0.0 310.3 ( 98.8) 12.9 (23.3) 781.3 ( 137.8)
R-114-039A TO R-114-043A 1326. ( 4524.) 0. 0.) 0.0 315.7 (108.6) 17.3 (31.2) 785.3 ( 138.5)
R-114-048A TO R-114-048A 1171, ( 3997.) 0. 0.) 0.0 313.2 (104.1) 15.6 (28.1) 770.8 ( 135.9)
R=-114-0492 TO R-114-053A 1500. ( 5120.) 0. 0.) 0.0 318.5 (113.7) 19.9 (35.7) 775.7 ( 136.8)
R-114-054A TO R-118-057a 1616. ( 5514.) 0. 0.) 0.0 319.7 (115.8) 21.5 (38.6) T73.2 ( 136.4)
R-114-058A TO R-114-061A 1878, ( 6410.) 0. 0.) 0.0 323.6 (122.7) 24.6 (44.3) 783.9 { 138.2)
B=-114-062A TO R-114-065A 2116. ( 7222.) 0. 0.) 0.0 327.3 (129.5) 27.7 (49.9) 784.1 ( 138.3)
R-114-066A TO R=-114-069A 1606. ( 5481.) 0. 0.) 0.0 317.9 (112.5) 21.5 (38.7) 767.7 ( 135.4)
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Table B-28. Summary of experimenta) conditions and results from Wilson plots
for R-114 condensing on vertical tube B
Condenser heat load Condensing Condensing heat
Series of runs Qc 3 % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr » °F K °F  W/m2.K'  Btu/hr.ft2.°F

R-114-001B TO R~11u-905§ '418; ( 1427.) 0. | 0.) 0.0 303.0 ( 85.7 2.1 { 3.9 1397.1 { 246.4)
R-114-0068 TO R-114-010B 755, ( 2577.) 0. (  0.) 0.0  305.0 { 89.3) 8.1 ( 7.4)  1323.7 ( 233.5)
R-114-011B 'r‘o R-11l{-0153 592. ( 2021.) 0. { 0.) 0.0 303.8 ( 87.1) 3.3 ( 5.9 1304.7 { 230.1)
R-11u-0161.3 TO R-114-0208B 815. (2782.) 0. ( 0.) 0.0 310.0 { 98.4) 4.5 ( 8.0) 1308.9 ( 230.8)
R-11Q-'021B TO R*Il“-OZéB 1024, { 3494,) 0. { 0.) 0.0 310.5 ( 99.3) 5.2 ( 9.1y 1405.7 ( 247.9)
R-114-0248 TO R-1’1l4-0285 1\:8“0.‘ { 628’1.) 0. ( 0.) 0.0 317.8 '(1’12.3) 11.9 (21.4) 1109.4 ( 195.7)
R-1’1“-029B TO R-HB-O}?B 2189. ( 7469.) Of { 0.) 0.0 310.1 ( 98.5) 14.3 (25.8) 1095.7 ( 193.2)
R-114-0338 Tb R-1‘1’H-03'IB 1596. { 5446.) ‘0. { 0.) 0.0 308.0 ( 98.7) 9.4 (16.9) 1216.6 ( 214.6)
R-11ll-.03BB TO R=-114-042B 1177‘. (4017,) 0. { 0.) 0.0 305.1 ( 89.5) 6.4 (11.4) 1325.5 { 233.8)
R-11h-0ﬂ33 TIO R-114-0478 1418. ( 4818.) 0. ( 0.) 0.0 307.2 { 93.3) 8.1 {14.5) 1258.9 ( 222.0)
R—nu-ouan TO. R-‘H.“l-OSZB T22. ( 2464.) 0. 0.) 0.0 304.5 ( 88.5) 3.6 ( 6.5) 1428.2 { 251.9)
R-114-053B TO R-114-057B 909. ( 3102.) 0. { 0.) 0.0 307.6 (. 94.17) 4.9 { 8.7) 134Q.B { 236.5)
R-114-058B TO R~-114-062B 683. ( 2331.) 0. ( 0.) 0.0 305.7 ( 90.7) 3.4 ( 6.1) 1449.3 ( 255.6)
R-114-063B TO n-11u4057a ~S1ﬁ. { 1753.) 0. ¢ 0.) 0.0 307.7 { 94.2) 2.5 ( 4.5) 1483.0 ( 261.6)
R-114-068B ’TO R;1 14-0728 1142, ( 3399.) 0. | 0.) 0.0 306.9 ( 9'2.7) 6.6 (11.9) 1240.1 ( 218.7)
R-114-073B TO R-114-077B ’ 1017. { 3u470.) 0. ( 0.) 0.0 306.7 { 92.4) 5.6 (10.2) 1289.9 ( 227.5)
R-114-0788 TO R-114-082B 901. (. 3076.) 0. | 0.) 0.0 307.3 ( 93.9) 4.8 { 8.7) 1337.1 ( 235.8)
R-114-083B TO R-114-087B 2782, { 9495.) 0. ( 0.) 0.0 321.2 {118.95) 20.9 (37.7) 952.3 ( 167.9)
R-114-088B VTO R-114-0928 2251, o 7683.) 0. | 0.) 0.0 314.9 (107.2) 15.7 (28.3) 1025.1 ( 180.8)
R-114-0938 TO R-114-096B 2624, { 8956.) 0. | 0.) 0.0 318.4 (113.84) 18.9 (34.0) 993.9 ( 175.3)
R-114-0978 TO R-114-100B 2919. { 9963.) 0. 0.) 0.0 320.9 (118.0) 21.5 (38.6) 973.8 ( 171.8)
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Table B-29. Summary of experimental conditions and results from Wilson plots
for R-114 condensing on vertical tubeC ’

Condenser heat load Condensing Condensing heat
Series of runs c " 4 piff,  Yapor temperature _ temp. diff.} transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2-K  Btu/hreft2.°F

R-114-001C TO R-114-004C 644. ( 2197.) 0. ( 0.) 0.0 305.7 ( 90.5) 2.8 ( 5.0) 2246.6 ( 396.2)
B-114-005C TO R-114-008C 742, ( 2534.) 0. ( 0.) 0.0 307.3 ( 93.4) 3.3 (5.9) 2184.5 ( 385.3)
R-114-009C TO R-114-012C 357. ( 1218.) 0. ( 0.) 0.0 307.3 ( 931.5) 1.2 ( 2.2) 2845.5 ( 501.9)
BE-114-013C TO R-114-016C 487. ( 1660.) 0. ( 0.) 0.0 305.9 ( 90.9) 1.8 ( 3.2) 2648.6 ( 467.1)
R-118-017C TO R-114-020C 817. ( 2789.) 0. ( 0.) 0.0 309.1 ( 96.8) 3.8 ( 6.9) 2059.8 ( 363.3)
R-114-021C TO R-114-024C 1526, ( 5210.) 0. ( 0.) 0.0 308.6 ( 95.8) 9.8 (17.7) 1496.5 ( 263.9)
R=114-027C TO R-114-030C 2125, ( 7254.) 0. 0.) 0.0 315.3 (107.9) 15.0 (26.9) 1365.6 ( 240.8)
R-114-031C TO R=-114-034C 1848. ( 6306.) 0. ( 0.) 0.0 312.0 (101.9) 12.6 (22.7) 1410.5 ( 2u8.8)
R-114-035C TO R-114-038C 1226. ( 4185.) 0. ( 0.) 0.0 306.5 { 92.0) 7.1 (12.8) 1663.2 ( 293.3)
R-114-039C TO R~-114-042C 975. ( 3327.) 0. ( 0.) 0.0 308.1 ( 94.9) 5.2 ( 9.4) 1793.8 { 316.4)
R-114-043C TO R=-114-046C 3042. (10382.) 0. ( 0.) 0.0 322.4 (120.6) 22.7 (40.8) 1289.9 ( 227.5)
R=-114-047C TO R-114-050C 2382, ( 8129.) 0. ( 0.) 0.0 316.1 (109.3) 17.2 (31.0) 1330.0 ( 234.6)
R-114-051C T0 R-114-054C 2678, ( 91u2.) 0. ( 0.) 0.0 319.1 (114.7) 19.5 (35.0) 1322.7 ( 233.3)
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Table B-30. Summary of experimental conditions and results from Wilson plots
for R-114 condensing on vertical tube D

Condenser heat load Condensing Condensing heat
Series of runs - Qg » % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W ' Btu/hr K °F K °F W/m2.K Btu/hreft2.°F

R-114-001D TO B~114-005D 984. ( 3359.) 0. ¢ 0.) 0.0 306.5 ( 92.0) 3.3 { 5.9) 2882.9 { 508.5)
B-114-006D TO R-114-010D 1203. (6106.) 0. { 0.) 0.0 307.2 ( 93.3) 8.5 ( 8.1) 2570.1 { 453.3)
R-114-011D TO R-114-014D 1565. { 5340.) 0. 0.) 0.0 306.6 ( 92.1) 7.4 (13.4) 2023.6 ( 356.9)
R=-114~015D T0 R~118-018D 2105. ( 7186.) 0. ( 0.) 0.0 311.7 (101.3) 11.8 (21.3) 1712.0 ( 301.9)
R-118-019D TO R-114-022D 1871. ( 6386.) 0. ( 0.) 0.0 309.8 ( 97.9) 10.2 (18.3) 1766.7 {( 311.6)
R-114-023D TO R=118-026D 1413, ( 4823.) 0. ( 0.) 0.0 303.8 ( 87.2) 6.2 {11.1) 2202.8 ( 388.5)
R=114-027D TO R-114-030D 1705. (¢ 5819.) 0. {( 0.) 0.0 307.3 ( 93.5)> 8.6 (15.5) 1898.1 ( 334.8)
R=114-031D TO R-118-034D 1719. ( 5868.) 0. 0.) 0.0 307.9 ( 94.5) 8.8 (15.8) 1887.0 { 332.8)
R-114-035D TO R~118-038D ° 1446, ( 4934.) 0. ¢ Q.) 0.0 307.1 ( 93.1) 6.7 (12.0) 2090.4 ( 3568.7)
R-114-039D TO R-118-042D 601. ( 2053.) 0. ¢ 0.) 0.0 307.2 { 93.4) 1.6 { 2.8) 3683.7 ( 649.7)
R-114-043D T0O R-114-046D T 454, ( 1548.) : 0. 0.) 0.0 306.0 { 91.2) 1.0 ( 1.8) 4317.9 ( 761.5)
R=-114~047D T0 R~-118-050D 747. ( 2550.) 0. ¢ 0.) 0.0 307.7 ( 94.2) 2.2 ( 3.9 3341.2 { 589.3)
BR-114-0510 TO R-118-054D 835. ( 2850.) 0. ( 0.) 0.0 307.2 { 93.3) 2.7 ( 4.9) 2928.3 ( 516.5)
BR-114-055D TO R-118-058D 3068. (10471,) 0. ¢ 0.) 0.0 320.1 (116.5) 20.1 (36.2) 1467.0 ( 258.7)
R-114~-059D0 TO R-114-062D 2710. ( 9250.) 0. ( 0.) 0.0 317.9 (112.6) 17.2 (31.0) 1514.5 ( 267.1)
R=114-063D TO R-114-066D 1907. ( 6510.) 0. ¢ 0.) 0.0 308.9 { 96.3) 10.2 (18.4) 1797.6 ( 317.0)

R-114-0670 TO R-114-070D 2349, ( 8018.) 0. ¢ 0.) 0.0 313.3 (104.3) 13.8 (24.9) 1636.6 { 288.3)
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Table B-31.

Summary of experimental conditions and results from Wilson plots
for R-114 condensing on vertical tube E

Condenser heat load Condensing Condensing heat
series of runs X 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
R-114-001E TO R-114-004FE 835. ( 2851.) 0. 0.) 0.0 306.3 ( 91.7) 1.4 { 2.6) 3924.0 ( 692.1)
R-114-005E TO R-114-008E 638. ( 2176.) 0. 0.) 0.0 304.9 ( 89.1) 1.0 { 1.8) 4176.1 ( 736.5)
R-114-009E TO R-114-012E 762. ( 2601.) 0. 0.) 0.0 305.7 ( 90.5) 1.3 ( 2.4) 3864.6 ( 681.6)
R~114-013E TO R-114-016E 1597. ( 5451.) 0. 0.) 0.0 302.3 ( 84.5) 3.3 ( 6.0) 3292.6 ( S64.8)
R=-114~-017E TO BR-114-020E 1951, ( 6660.) 0. 0.) 0.0 304.0 ( 87.6) 4.8 { B8.6) 2751.8 ( 485.3)
R-114-021E TO R-114-024E 1006. ( 3432,) 0. 0.) 0.0 302.1 ( 84%.1) 1.7 { 3.7) 3884.9 { 685.2)
R-114-025E TO R-114-028F 1327, ( 4530.) 0. 0.) 0.0 302.8 { 85.%) 2.5 ( 4.5) 3541.9 ( 624.7)
R=114-029E TO R-114-032E 1771, ( 6046.) 0. 0.) 0.0 303.9 ( 87.3) 4.0 ( 7.2) 2953.6 { 520.9)
R-114-033E TO R-114-036FE 2176. ( 7427.) 0. 0.) 0.0 306.9 ( 92.7) 5.8 (10.5) 2496,3 ( 440.3)
R-114-037E TO R-114-040F 2067. ( 7053.) 0. 0.) 0.0 305.6 ( 90.3) 5.1 ( 9.2) 2718.3 ( 479.4)
BR=-114-041E TO R-114-044E 1170. ( 3993.) 0. 0.) 0.0 300.8 ( 81.7) 2.2 { 4.0) 3524.8 ( 621.7)
B=-114-04SE TO R-114-048E 1464, ( 4995.) 0. 0.) 0.0 302.3 { 84.5) 2.9 ( 5.2) ©3381.0 { 596.3)
R-114-049E TO R-114-052E 3299. (11258.) 0. 0.) 0.0 316.7 (110.3) .4 (25.9) 1538.0 { 271.2)
R-114-053E TO R-114-056F 2727. ( 9308.) 0. 0.) 0.0 312.1 (102.0). 10...3 {18.6) 1770.0 ( 312.2)
R=-114-0578 TO R-114-060E 3037. (10367.) 0. 0.) 0.0 314.2 (105.9) 12.3 (22.2) 1650.1 ( 291.0)
R-114-061E TO R-114-064E 2246, ( 7666.) 0. 0.) 0.0 307.0 { 92.9) 6.5 (11.7) 2311.2 ( 407.6)
R-114-065E TO R-114-068E 2563.‘ ( 8748.) 0. 0.) 0.0 309.5 ( 97.4) 8.5 (15.3) 2013.7 ( 355.1)
R=-114-069E TO R-114-071F 3665, (12510.) 0. 0.) 0.0 319.5 (115.5) 16.9 (30.5) 1450.3 ( 255.8)
R=114-072E TO R-114-075E 24482, ( 8334.) 0. 0.) 0.0 307.6 ( 4.1) 7.6 (13.7) 2147.9 ({ 378.8)
BR-114-076E TO R-114-079E 2635. ( 8992.) 0. 0.) 0.0 309.6 ( 97.6) 9.2 (16.5) 1924,7 ( 339.5)
B=-114-080E TO R~114-082E 3979. (13582.) 0. 0.) 0.0 321.9 (119.8) 19.6 (35.2) 1363.0 ( 240.4)
c W v . . \ ok
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Table B-32, Summary of experimental conditions and results from Wilson plots
for R~115 condensing on vertical tube A

Condenser heat load Condensing Condensing heat
Series of runs c k » 4 Diff. Vapor temperature temp. diff. transfer coefficient
‘ W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°F
R=115-009A TO R=115<012A '481.1 ( 1643.) 479. ( 1636.) 0.5 303.0 ( 85.8) 5.7 (10.3) 859.8 { 151.6)
R=115-017A TO R=-115-020A 362. ( 1236.) 358. ( 1222.) 1.2 302.7 ( 85.2) 4.3 (7.7 867.7 ( 153.0)
B-115-033A TO R-115-036A 1311, ( 4674.) 1322, ( 4514.) -0.9 309.8 ( 97.9) 16.0 (28.9) 839.4 ( 148.0)
R-115-037A‘ TO R-115-0392 1623, {5534.) 1649, ( 5628.) -1.6 312.1 (102.1) 19.7 (35.5) 8u4.2 ( 148.9)
R-115-04 04 - TO R-115-0431 858. ( 2929.) 857. ( 2925.) 0.1 310.1 ( 98.95) 10.6 (19.2) 827.8 ( 146.0)
R-115-044A TO R=-115-0472a 1097, { 3752.) 1096. ( 3741.) 0.0 309.5 ( 97.4) 13.6 (24.4) 830.2 ( 14€.4)

R=115-048A TO R-115-051A 667. (2276.) 673. ( 2298.) -1.0 310.8 ( 99.8) 8.1 (14.6) 842.7 ( 148.6)
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Table B-33.

Summary of experimental conditions and results from Wilscon plots
for R-115 condensing on vertical tube D

Condenser heat load Condensing Condensing heat
Series of runs » 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°F
R-115-005D TO R-115-~008D 522. ( 1781.) 527. ( 1799.) -1.0 311.2 (100.5) 3.1 ( 5.6) 1623.0 ( 286.2)
R-115-009D TO R-115-012D 394. ( 1345.) 411, ( 1403.) -4.3 311.5 (101.1) 2.1 ( 3.9) 1796.0 ( 316.8)
R-115-013D TO R-115-016D 1336. ( 4560.) 1360. { 4680.) -1.8 308.8 ( 96.2) 9.7 (17.5) 1321.0 ( 233.0)
B-115-017D0 TO R-115-020D 809, ( 2759.) 800. ( 2729.) 1.1 310.6 { 99.‘“ 5.4 ( 9.9) 1429.9 ( 252.2)
R-115-0210 TO R-115-024D 1598. ( 5452.) 1638. ( 5589.) -2.5 308.3 { 95.2) 12.0 (21.6) 1281.7 ( 226.1)
R-115-0250 TO R-115-028D 311, ( 1061.) 333, ( 1137.) -7.2 311.9 (101.7) 1.5 ( 2.7) 1982.1 ( 349.6)
R-115-029D TO R-115-032D 1121. ( 3827.) 1130. ( 3855.) ~0.7 309.8 ( 98.0) 8.1 (14.6) 1332.9 ( 235.1)
B-115-033D TO R-115-036D 668. ( 2281.) 641, ( 2189.) 4.1 311.1 {(100.3) 4.2 { 7.5) 1535.1 ( 270.7)
B-115-037D TO R-115-040D 1744, { 5952.) 1779. ( 6071.) -2.0 308.5 ( 95.6) 13.2 (23.7) 1274.0 ( 224.7)
BR-115-041D TO R-115-044D 977. ( 3334.) 972. ( 3318.) 0.5 310.5 ( 99.3) 6.7 (12.1) 1397.9 ( 246.5)
R-115-045D TO R-115-048D 1948. ( 66u49.) 1959. { 6687.) -0.6 310.7 { 99.5) 14.9 (26.8) 1257.9 ( 221.9) .
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Table B-34. Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tube D1

Condenser heat load Condensing Condensing heat
Series of runs R ’ » 4 Diff. Vapor temperature temp. diff, transfer coefficient
W _ Btu/hr W Btu/hr X °F K °F  W/m2.K  Btu/hr-ft2.°F

R-115-001D0t1 TO R-115-004D1 954, ({ 3255.) 948. ( 3236.) 0.6 310.5 ( 99.2) 6.5 {11. M) 1414.8 ( 2u9.5)
R-115-005D1 TO R-115-008D1 4064, { 1377.) 420. ( 1432.) -3.9 311.4 (100.8) 2.0 { 3.5) 1981.1 ( 349.8)
R-115-009D1 TO R-115-012D1 1987. ( 6783.) 1980. ( 6758.) 0.4 310.2 ( 98.6) 15.1 (27.9) 1268.4 ( 223.7)
R=115-013D1 TO R~115-016D1 613.‘( 2092.) 618. ( 2111.) ~0.9 311.3 (100.M) 3.6 ( 6.6) 1619.7 ( 285.7)
BR-115-017D1 7O R-115-020D1 1266. { 84322.) 1245, ( 4248.) 1.7 309.4 ( 97.2) 9.0 (16.2) 1357.0 ( 239.3)
R-115-02101 TO R-115-024D1 814. ( 2780.) 808. ( 2757.) 0.8 311.1 (100.3) 5.3 ( 9.6) 1670.1k( 259.3)
R-115-025D1 T0 R=-115-028D1 1630. ( 5564.) 1636. ( 5582.) -0.3 308.6 ( 95.9) 12.0 (21.6) 1308.4 ( 230.8)
R~115-029D01 TO R-115-032D1 283, ( 965.) 303. ( 1034.) -7.1 311.8 (101.6) 1.1 { 2.0) = 2462.0 ( 434.2)

R-115-033D01 TO R=115-036D1 478. ( 1632.) 488. ( 1665.) -2.0 311.3 (100.7) 2.6 { 4.7) 1760.4 { 310.5)
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Table B-35.

Summary of experimental conditions and results from Wiison plots
for R-115 condensing on vertical tubeE

Condenser heat load Condensing Condensing heat
Series of runs : 3 %4 Diff. Vapor temperature temp. diff7 transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr.ft2.°F

R-115-005R TO R~-115-008E 1657. ( 5655.) 1678. ( 5729.) -1.3 310.1 { 98.4) 7.3 (13.1) 1529.3 ( 269.7)
R-115-009E TO R-115-012F8 635. ( 2166.) 614. { 2096.) 3.3 311.3 (100.7) 1.7 ( 3.0) 2532.6 { 446.7)
R-115-0178 TO R~115-020E 1189. ( u4058,) 1190. ( 4061.) -0.1 310.8 ( 99.8) 4.4 (7.9) 1814.2 { 320.0)
R-115-021E TO R-115-024F 1869. ( 6378.) 1891. { 6452.) -1.2 309.2 ( 96.9) 8.6 (15.4) 1462.9 ( 258.0)
R-115-0252 TO R-115-028E 890. ( 3038.) 879. ( 2999.) 1.3 311.9 (101.7) 2.9 ( S.1) 2088.2 ( 368.3)
B-115-029E TO R~-115-032E 2257. ( 7704.) 2292. { 7822.) -1.5 308.4 ( 95.5) 11.2 (20.1) 1354.4 { 238.9)
B-115-033E TO R-115-036E 1383, ( 4720.) 1386. { 4729.) -0.2 310.5 { 99.2) 5.5 ( 9.8) 1695.6 ( 299.1)
R-115-037E TO R-115-040F 2382. ( 8128.) 2814, ( 8239.) -1.4 308.1 ( 94.9) 12.0 {21.6) 1329.1 ( 234.4)
R-115-041E TO R-115-044E 2636. ( 8997.) 2647. ( 9034.) -0.4 308.9 { 96.3) 13.6 (24.5) 1299.1 ( 229.1)

e
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Table B-36,

Summary of experimental conditions and results from Wilscn plots
for R-115 condensing on vertical tubeF

Condenser heat load

Vapor temperature

Condensing
temp, diff.

Condensing heat
transfer coefficient

Series of runs W % Diff.
W Btu/hr W Btu/hr K °F K °F  W/mZ-K  Btu/hr-ft2.°F
R-115-001F. TO R-115-004F. 420. { 1435.) 406. ( 1384.) 3.5 311.6 (101.2) 1.5 ( 2.8) 2812.8 496.1)
R-115-009F. TO R-115-012F 901. ( 3075.) 900. { 3070.) 0.1 311.5 (101.0) 5.7 (10.2) 1650.8 291.1)
R-115-013F. TO0O R-115-016F 1561. { 5327.) 1558. ( 5317.) 0.2 309.6 [ 97.5) 11.5 (20.7) 1402.7 247.4)
R-115-017F TO R-115-020F 572. ( 1954.) 551. ( 1880.) 3.8 311.7 (101.4) 2.9 (5.2) 2053.1 362.1)
R=115-021F TO R=-115-024F 1360. ( 4643.) 1381. ( 4713.) ~1.5 309.7 ( 97.8) 9.7 (17.5) 1450.4 255.8)
B-115-025F TO R~-115-028F 709. ( 2421.) 681. ( 2325.) 4.0 311.8 (101.7) 3.9 (7.1 1865.8 329.1)
R=115-029F TO R-115-032F 1228. ( 4192.) 1235. ( 4214.) =-0.5 310.3 ( 98.9) 8.7 (15.6) 1464. 4 258.3)
R-115-033F TO R-115-036F 2029. ( 6923.) 2117. ( 7227.) -4.4 308.8 (. 96.1) 15.6 (28.1) 1347.1 237.6)
R-115-037F  TO R=-115-039F 1851. ( 6318.) 1854. ( 6327.) -0.1 310.8 ( 99.9) 14.2 (25.6) 1349.1 237.9)
R~115-040F TO BR~115-043F 474, ( 1618.) 482, ( 16u44.) -1.6 311.7 (101.4) 2.1 ( 3.7) 2391.1 421.7)
R-115-044F TO R-115-047F 1052. ( 3590.) 1070. ( 3652.) -1.7 310.8 ( 99.7) 7.1 (12.8) 1530.7 270.0)
R-115-048F TO R-115-051F 1781, ( 5976.) 1801. ( 6146.) 308.4 242.9)

-2.8

{ 95.5)

13.2

(23.7)

1377.3
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Table B-37.

Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tubeFl

Condenser heat load Condensing Condensing heat
Series of runs Qc " 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hreft2.°F

R-115-001F1 TO R-115-004F1 1427. ( 4871) 1464, ( 4997.) -2.6 309.5 ( 97.3) 9.7 (17.4) 1527.9 ( 269.5)
R-115-005P1 TO R-115-008F1 2068. ( 7057.) 2081. ( 7103.) -0.7 310.9 (100.0) 15.6 (28.0) 1374.8 ( 282.5)
R=-115-009F1 TO R-115-012F1 449. ( 1532.) 458. ( 1564.) ~-2.1 311.7 (101.4) 1.9 ( 3.5) 2405.5 ( 424.2)
R=-115-013P21 TO R-115-016F1 1179, ( 4023.) 1211, ( 4133.) -2.7 310.8 ( 99.8) 7.7 (13.9) 1580.6 ( 278.8)
R-115-017P1 TO R-115-020F1 585, ( 1995.) 593. ( 2022.) -1. 4 312.0 (101.9) 2.9 { 5.2) 2115.1 ( 373.0)
R-115-021F1 TO R-115-024F1 1793. ( 6120.) 1811, ( 6183.) -1.0 308.1 ( 94.9) 13,0 (23.3) 1433.7 ( 252.9)v
R-115-025r1 TO R-115-028F1 885. ( 3020.) 880. ( 3004.) 0.5 311.8 (101.5) 5.3 { 9.5) 1735.3 { 306.0)
R-115-029F1 TO R-115-032F1 2129. ( '7265.) 2135. ( 7286.) -0.3 312.2 (102.3) 16.1 (29.0) 1368.5 ( 241.4)
R-115-033¥1 T0 R-115-036F1 361. ( 1232.) 383. ( 1307.) -6.0 312. 1 (102.1) 1.3 ( 2.3) 2888.9 ( 509.5)
BR-115-037F1 TO n-115—ou9r1 73_2. { 21_398.) T34, ) !__2507.) -0.3 311.9 (101.7) ] 4.1 ( 7.4) 1842.1 ( 324.9)
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Table B-38.

Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tubeF3

Condenser heat load Condensing Condensing heat

series of runs Q. " % Diff. Vapor temperature temp, diff. transfer coefficient

- W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
BR-115-001F3 T0 R-315-004FP3 882. ( 3012.) 895. ( 3055.) -1.4 311.2 (100.5) 4.3 ( 7.7 2135.6 { 376.6)
R-115-005r3 *0 R-1315-00873 1846. { 6299.) 1883, ( 6827.) -2.0 308.6 { 95.8) 11.1 (20.0) 1720.6 { 303.5)
R-115-00973 70 R-115-012P3 438. ( 1894.) 889, ( 1533.) ~2.6 311.7 (101.4) 1.5 { 2,7 2983.3 ( 526.1)
R-115-01373 TO R-115-016rF3 1182. ( 4035.) 1178. ( 4020.) 0.4 3130 (100.1) 6.3 (11.3) 1952.4 ( 344.3)
R-115-017F3 TO R-115-02073 348. ( 1187.) 358. ( 1221.) -2.9 312.0 (102.0) 1.1 ( 2.0) 3311.5 ( 584.0)
R-115-021P3 TO R-115-02873 773. ( 2638.) 766. ( 2616.) 0.8 311.7 (101.3) 3.7 { 6.6) 2176.9 ( 383.9)
R-115-025r3 TO R-115-028P3 587. ( 2003.) 582. ( 1986.) 0.8 317 (101.0) 2.8 { 8.2) 2582.1 ( 455,4)
R-115-029P73 TO x-115-032r3 1463. ( 4992.) 1483, ( 5061.) -1.4 309.8 { 97.9) 8.2 (14.8) 1845.1 ( 325.4)
»_R-‘l15-0331"3 T0 R-115-03573 2062. ( 7038.) 2126. ( 7257.) -3.1 309, 1 { 96.7) 12.7 (22.9) 1679.0 ( 296.1)
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Table B-39. Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tubeF7

Condenser heat load Condensing Condensing heat
Series of runs c » % Diff. Va}g‘ temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F

R-115-001F7 TO R-115-004F7 2084. ( 7113.) 2097. ( 7156.) -0. 6 306.8 ( 92.5) 10.3 (18.6) 2088.8 ( 368.4)
8-115-005F7 TO R-115-008F7 349, ( 1190.) 378. { 1290.) -8. 4 311.5 (101. 1) 0.9 { 1.7) 3837.1 { 676.7)
R-115-009F7 TO BR-115-012F7 1194, ( 4076.) 1225, ( 4183.) -2. 6 310.0 ( 98.3) 5.1 ( 9.2) 2829.6 ( 428.5)
R-115-013F7 TO R-115-016F7 589. ( 2009.) 614. ( 2096.) -4.3 311.1 (100.3) 1.9 ( 3.4) 31215.8 ( 567.2})
R-115-017Pr7 T0 R-115-020F7 1793, ( 6118.) 1836. ( 6266.) -2. 4 307.4 ( 93.7) 8.9 (16.0) 2083.8 { 367.5)
R-115-021F7 TO R-115-024F7 841, { 1507.) 469. ( 1602.) -6.4 311.1 (100.4) 1.3 ( 2.3) 3541.2 ( 624.6)
R-115-025P7 TO R~-115-028F7 800. ( 3073.) 926. ( 3162.) -2.9 310.5 ( 99.3) 3.5 { 6.2) 2702.9 { 476.7)
R-115-029P7 TO R-115-032F7 748. ( 2551.) 771. ( 2630.) -3.1 310.9 (100.0) 2.7 ( 4.9) 2855.3 ( 503.6)
R-115-033P7 T0 R-115-036F7 1472, ( 5024.) 1531, ({ 5225.) -4.0 308.9 ( 96.4) 6.8 (12.2) 2254.3 ( 397.6)
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Table B-40. Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tubeg

Condenser heat load Condensing Condensing heat
series ‘of runs ' Qc " % Diff. Vapor temperature temp. diff. transfer coefficient
' W Btu/hr W Btu/hr K °F . K °F° W/m2.K  Btu/hrft2.°F

R-1;15-0056 TO R-115-0086 379. ( 1292.) 401. ( 1368.) -5.8 311.9 (101.7) k2.5 { 4.5) 1315.1 ( 231.9)
R-115-009G '1’0‘ R-115-0126 751. ¢ 2563.) 739. ( 2521.) 1.7 311.3 (100.7‘) 6.1 (11.0) 1075.2 { 189.6)
R-115-0136 20 R-115-016é 1713. { 5805;) 1700. { 5802.) 0.7 310.5 ( 99.2) 14.9 (26.8) 1006.1 ( 177.8)
R-115-017¢ ToO R°1‘I’5-02OG 494. . ( 1686.) 491, ( 1676.) 0.6 311.6 (101.2) 3.5 ( 6.4) 1220.1 215.2)
R-115-021G TO R-115-02BGV‘ 1032, ( 3522.) 1018. { 3473.) 1.4 310.2 ( 98.7) 8.6 (15.5) 1049.8 ( 185.2)
R=115-025G T R-115-028G 1385. ( 4726.) 1390. ( 4743.) -0.4 309.2 ( 97.0) 11.8 (21.3) 1024.1 ( 180.6)
R-115->0‘296 Tb R-115-0326 1‘i78. { 4022.) 1181. ( 4032.) -0.2 310.0 ( 98.3) 9.9 (17.9) 1039.7 ( 183.4)
R-115-033GH TO0 R-115-0356 1841, ( 6284.)‘ 1845. ( 6299.) -0.2 311.4 (100.8) 15.9 (28.7) 1011.9 ( 178.5)
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Table B-41.

Summary of experimental conditions and results from Wilson plots
for R-115 condensing on vertical tube H

Condenser heat load Condensing Condensing heat
Series of runs Qc ot % Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr °F K °F  W/m2-K  Btu/hreft2.°F
R-115-005H TO R-115-008H 523. ( 17813.) 541. ( 1845.) -3.5 311.4 (100.8) 1.7 ( 3.1) 1844,.5 ( 325.3)
R-115-0094 TO R-115-012H 842, ( 2872.) 852. ( 2909.) -1.3 311.1 (100.3) 3.4 { 6.1) 1517.7 ( 267.7)
R-115-013H T0 R-115-0164 2113, ( 7211.) 2169, ( 7404.) =-2.7 308.9 ( 96.4) 10.0 (18.1) 1286.7 ( 226.9)
R-115-0174 TO R-115-020H 1206. ( 4116.) 1212, ( 4135.) -0.5 310.7 { 99.7) 5.3 ( 9.6) 1387.9 ( 244.8)
R-115—0218 TO R-115-024H 2435. ( 8311) 2461. ( 8399.) -1.1 308.7 ( 96.0) 11.7 (21.0) 1276.8 { 225.2)
R-115-025H TO R-115-028H 1536. ( 5243.) 1561. { 5328.) -1.6 310.6 ( 99.“) 7.2 (12.9) 1310.8 ( 231.2)
R-115-029F TO R-115-032H 2875. ( 9812.) 2889. ( 9860.) -0.5 309.6 ( 97.6) 14.0 (25.2) 1256.6 ( 221.6)
R-115-033F TO R-115-036H 715. ( 2441.) 697. ( 2377.) 2.6 311.3 {100.6) 2.6 ( 4.7) 1656.6 ( 292.2)
B-115-0374 TO R-115-0408 1822. ( 6218.) 1867. ( 6373.) -2.5 309.7 { 97.8) 8.6 (15.5) - 1296.3 ( 228.6)
R=115-041H TO R-115-045H 1217, ( 4153.) 1227. ( 4187.) -0.8 310.9 ( 99.9) 5.4 { 9.8) 1371.9 ( 241.9)
R-115-046H TO R-115-049H 715. ( 2440.) 709. ( 2419.) 0.8 311.3 (100.7) 2.6 { 4.7) 1663.6 ( 293.4)
R-115-050H TO R-115-053H 2990. (10203.) 3006. (10260.) _—0.6 309.5 ( 97.4) 14.5 (26.1) 1259.7 { 222.2)
f > . v » ~ »”
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Table B-42. Sumnary of experimental conditions and results from Wilson plots
for R-115. condensing on vertical tube J

Condenser heat load Condensing Condensing heat
Series of runs e » ¥ Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2-K  Btu/hr-ft2.°F

R-115-0013 TO R-115-0048J 8429. ( 1463.) 434, ( 1482,) -1.3 311.1 (100.3) 2.5 ( 4.5) 1777.48 ( 313.5)
BR-115-0093 T0 R-115-012J 318. ( 1085.) 3348. ( 1139.) -5.0 311.5 (101.0) 1.6 { 2.8) 2083.0 ( 367.4)
R-115-0133 TO0 R-115-016J ‘ 795. { 2707.) 791. ( 2700.) 0.3 310.7 ( 99.5) 6.0 (10.9) 1345.8 ( 237.3)
R=115-0173 T0 R-115-0203 ‘ 1469, ( 5014.) 1461. ( 4985.) 0.6 308.2 ( 95.0) 12.8 (23.1) 1176.48 ( 207.5)
B-115-0213 TO 3-115-025;1 959.‘ ( 327'1.)‘ 954, ( 3257.) 0.5 310.5 { 99.2) 7.5 {13.5) 1311.7 ( 231.3)
R-1.1S-025J TO R-115-028J 1711. ( 5840.) 1724. ( 5883.) -0.7 311.48 (100,8) 15.3 (27.6) 1145.3 ( 202.0)
R-115-0293 10 R-115-0323 ‘1187, ( 4052,) 1200. ¢ 409'!.) -1.0 310.1 ( 98.5) 9.8 (17.6) 1282.2 ( 219.1)
BR=-115-0333 20 R-115-036J 1885. ( 6432.) 1859. { 63u46.) | 1.3 312.6 (103.0) 17.0 (30.7) 11348.6 ( 200.1)
BR=115-0373 TO R-115-040J 578. ( 1974.) 567. ( 1935.) 2.0 310.9 (100.0) 3.7 ( 6.7) 1582.2 ( 279.0)
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Table B-43. Summary of experimental conditions and results from Wilson plots
for R-600a condensing on vertical tubeA

Condenser heat load Condensing Condensing heat
Series of runs A " 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m2.K  Btu/hr-ft2.°F
R-600A~001A TO R-6COA-004A 491. ( 1674.) 515. { 1758.) =5.0 301.9 ( 83.8) 4,5 .( 8.1) 1125.7 ( 198.5)
R-600A~005A TO R-600A-008A 828. ( 2828.) 864. ( 2949.) -4.3 306.4 ( 91.9) 8.5 (15.4) 996.7 ( 175.8)
a-‘soon'?ooen TO R-600A-012A 1159. { 3954.) 1194, ( 4077.) ~3.1 310.4 { 99.0) 12.4 (22.4) 957.8 ( 168.9)
R-600A-013A TO B-600A-016A 1355. ( 4625.) 1372. ( 4682.) -1.2 312.5 (102.9) 14.8 (26.6) 940.1 { 165.8)
R-600A~017A TO R-600A-020A 1705. ( 5819.) 1725. ( 5889.) -1.2 317.5 (111.9) 18.8 (33.9) 928.9 ( 163.8)
R-600A~021A TO R~-600A-024A 2187. ( 7464.) 2211. ( 7545.) -1.1 322.7 (121.1) 24.4 (43.9) 920.7 ( 162.4)
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TableB-44 . Summary of experimental conditions and results from Wilson plots
for R-600a condensing on vertical tubeE

Condenser _heat load Condensing Condensing heat
Series of runs . A » 4 Diff. Vapor temperature temp., diff. transfer coefficient
W Btu/hr W Btu/hr K °F K °F  W/m?.K  Btu/hr.ft2.°F

R-600A-001E TO R-SIGOA-OO‘AE 895, ( 3053.) 914. ( 3120.) -2.2 298.7 ( 78.0) 1.0 { 1.8) 5898.0 (1040.2)
R-600A=-005E TO R~600A-008E 1376.. ( 4696.) 1394, ( 4757.) -1.3 299.9 ( 80. 1) 1.8 ( 3.3) 4988.6 ( 879.8)
R-600A-009E TO R-600A-012E 1‘720. { 5870.) 1736. ( 5925.) -0.9 303.1 { 86.0) 2.5 ( 4.6) 4535.0 ( 799.8)
R-600A-013E TC R~600A-~016E 2196, ( 7496.) 2182, ( T446.) 0.7 301.1 ( 82.3) 3.7 ( 6.7 3923.6 { 692.0)
R~600A-017E TC R-600R-020FE 2685. ( 9162.) 2681. ( 9149.) 0.1 304.1 ( 87.8) 6.3 (11.3) 2863.3 ( 505.0)
R=-600A-021E TC. R-6002~02UE 3009. (10269.) 2995, (10222.) 0.5 307.9 ( 94.5) 8.5 (15.2) 2385.0 { 820.6)
R-600A-025E TC R-600A-028E 3678. ‘(12553.) 3724, (12711.) -%.3 313.9 {105.4) 12.8 {23.0) 1931.7 3u0.7)
R-600A-029E TO R-600A-032F . 3338, (11392.) 3332. (11372.) 0.2 V 311.7 (101.4) ’ 10.9 (19.7) 2047.9 ( 361.2)
R-6C02-033E TO R-600A-036E 2459. ( 8393.) 2453, ( 8372.) 0.2 303.6 ( 86.9) 4.9 ( 8.8) 3366.7 ( 593.8)
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Table B-45. Summary of experimental conditions and results from Wilson p]ots
for R-600a condensing on vertical tubefF

Condenser heat load Condensing Condensing heat
series of runs Q. Qw 4 Diff. Vapor temperature temp. diff.. transfer coefficient
W Btu/hr W Btu/hr K °F K °F - W/m2-K  Btu/hr-ft2.°F
R-600A-001F TO R-600A-00U4F 634. ( 2164.) 604. ( 2060.) 4.8 310.9 (100.0) 1.1 { 2.0) 6049.8 (1067.0)
R-600A~005F TO R-600A-008F 1031. ( 3520.) 1003. ( 3425.) 2.7 310.4 ( 99.1) 2.5 ( 4.5) 4319.3 { 761.8)
R-6C0A-013F TO R-600A-016F 1362, ( 46u49.) 1358, ( 4636.) 0.3 309.8 ( 97.9) 4,7 ( 8.4) 3010.4 ( 530.9)
R-600A-017F TO R-600A-020F 1565. ( 5341.) 1549, ( 5287.) 1.0 308.4 { 95.4) 6.1 (11.0) 2643.4 ( 466.2)
B-600A~021F TO R-600A-024F 1966. ( 6710.) 1961. ( 6694.) 0.2 310.3 ( 98.8) 9.2 (16.6) 2209.0 ({ 389.6)
R~600A=025F TO R-600A-028F 2358, ( 8047.) 2353, ( 8030.) 0.2 308.7 ( 95.9) 12.5 (22.5) . 1956.7 { 345.1)
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Table B-46. Summary ot experimental conditions and results from Wilson plots
for R-600a condensing on vertical tubeF3
Condenser heat load Condensing Condensing hga?
Series of runs c » 4 Diff. Vapor temperature temp. diff. transfer coefficient
W Btu/hr W Btu/hr X °F K °F W/m2.K Btu/hr-ft2.°F
R-600A-001F3T0 R-600A-004F3 616. ( 2103.) o616, { 2103.) 0.0 311.0 (100.1) 0.8 ( 1.5) 7788.5 (1373.6)
R-600A-005F3T0 R-600A-008PF3 913. ( 3115.) 910. { 3107.) 0.2 390.7 ( 99.5) 1.5 ( 2.8) 6179.3 (1089.8)
R-600A-009P3T0 R~6002-012F3 1217. ( 4154,.) 1218. ( 4156.) -0.0 310.2 ¢ 99.7) 2.3 { 4.2) 5445.7 ( 960.4)
R-600A-013r3T0 R-600A-016F3 1531. { 5225.) 1535. ( 5238.) -0.3 308.6 { 95.9) 3.2 ( 5.7 4993.5 ( 880.7)
R-600A-017P3T0 R-6002-020PF3 1826. { 6232.) 1819, ( 6208,) 0.4 309.1 { 96.7) 4.0 ( 7.2) 4752.6 ( 838.2)
R=-600A-021F37T0 R-600A-024F3 2182. ( 7448.) 2172, (7b12.)' 0.5 308.6 { 95.8) 5.4 ( 9.6) 4221.6 (7“#.6)
R~600A-025F3T0O R-600A-028F3 2458, ( 8390.) 2422, ( 8266.) 1.5 308.1 ( 94.9) 6.5 (11.6) 3940.0 ( 694.9)

R-600A-029F370 R-600A-032P3 2830. ( 9660.) 2819,

9621.) 0.4 305.9 ( 90.9) 8.3 (14.9) 35»36.2“»(‘§23.7)
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APPENDIX C
EXPERIMENTAL DATA

Tables C-1 through C-46 document 2464 runs which yielded 550 data
points or Wilson plots. The tables summarize the experimental data used
in data reduction. In addition, the tables list saturation pressures
and heat balance checks. Velocities are presented along with Reynolds
numbers for the water flows. Also, overall heat transfer coefficients
are tabulated. The information was generated by a computer code used
for data reductién, and the runs are grouped in series corresponding to
Wilson plots. Several series of runs were discarded because of problems

with operation and/or instrumentation.



Table C-1 . Experimental data for R-11  condensing on tube A

T

F Mes F w,in’® Tw,out'
OF OF

Tv’ P, Psat’ c? Tc’ w? Vs Re
°F psia psia gpm °F Ibm/hr gpm  ft/sec

T’ KT. £ ] »
bu -l G a0y g Yo

of °F . Btu/hr Btu/hr Q Bty
' hreft2.oF

Run No.

BR=-11-037A 108.87 27.2 27.4 0.0807 97.63 58,57 21.
R=-11-038A 110.40 28.0 28.1 0.0807 99.78 58.45 7
R=11-039a 111.42 28.5 28,6 0.0815 101.54 58,92 Se
R-11-040A 113.86 29.9 29.8 0.0803 104.02 57.90 3

17.6 59687. 81.80 82,27 O.41 26.84 4357. 4470. 2.6 155.
6.1 20743. 81.18 82.38 1.18 28.63 4340. 4478. 3.2 145,
4.2 14195. 80.93 82.65 1.70 29.63 4369. 4400. 0.7 .
2.4 8254. 81.01 83.86 2.81 31.42 4279. 4205. -1.7 130.

R=11-041A 98.40 23.0 22.8 0.0483 88.24 35.37 21
R=-11-0422 99.07 23.4 23.1 0.0483 88.73 35.35 7
R=-11-0431 99.47 23.7 23.2 0.0479 89.07 35.02 5.
R=-11-0 4842 100.88 24.0 23.8 0.0875 90.10 34.67 3

17.6 60307. 82.72 83.04 0.26 15.53  2665. 2806. S.3 164.
6.1 20971. 82.29 83.05 0.72 16.40 2662. 2749, 3.3 155.
4.2 14338. 82.09 83.13 1.04 16.87 2636. 2698, 2.3 149,
2.4 8292, 81.89 83.73 1.76 18.07 2605. 2634, 1.1 138.

R-11-045A 101.33 24.0 24.0 0.0575 89.67 42.00 21.8 17.6 59997. 82,27 82.64 0.30 18.88 3154, 3317. S.2 160.
R=-11-0462 102.12 24,4 24.3 0.0583 91.34 42.53 7.6 6.1 20762. 81.41 82,30 0.86 20.26 3191. 3257. 2.1 150.
R=11-047A 102.79 28,7 24,6 -0.0581 92,14 42.34 5.2 4.2 1191, 81.14 82.40 1.25 21,02 3174, 3232. 1.8 %4,
R=11-048A 104.57 25.4 25.4 0.0574 93.92 41.80 3.0 2.4 8231, 81.14 83,27 2.08 22,136 3126. 3117. -0.3 134,
R-11-049A 115.28 30.0 30.5 0.1054 105.88 75.89 21.8 17.6 58363. 79.92 80.51 0.53 35.07 5599. 5720. 2.2 152.
R=-11-050A 117.69 31.2 31.7 0.1064 109.06 76,35 7.6 6.1 20396, 79.63 81.18 1.52 37.28 5615, 5782. 3.0 144,
R=-11-051A 119.17 32.2 32.5 0.1064 110.79 76422 5.2 4.2 13996. 79.54 81.76 2.17 38.52 55954 5634, 0.7 139.
R-11-052A 122.11 33.7 34.1 0.1062 113.57 75.86 3.0 2.8 8104. 79.64 82.23 3.55 #41.17 5548, 5307. -4.3 129.
®-11-0532 120.86 32.9 33.4 0.1228 110.05 88.01 21. 17.6 58313, 79.82 80.47 0.61 40.71 6446. 6612, 2.6 151.
BR-11-054A 123.40 3.2 34.8 0.1223 11337 87.37 7. 6.1 20419, 79.63 81.38 1.74  42.90 6378. 6612. 3.7 142,
B=11-055A 125.42 35.4 36.0 0.1231 116.26 87.68 Se 4.2 14075. 79.83 82.37 2.48 84,31 6383. 6446, 1.0 138.
BR=-11-056A 129.34% 37.7 38.3 0.1240 120.59 87.95 3. 2. 4 8248, 80.30 84.45 4.1t 46,96 6370. 6157. ~3.3 130.

R=11-057A 126.17 35.7 36.4 0.1482 119.35 105.26 21.
BR-11-058a 128 .84 37.4 38.0 0.1474 121.87 104.42 7.
R-11-0592 130.90 38.7 39.2 0.1478 124.07 104.52 5.
R-11-060A 135.99 41.9 42.4 0.1488 128,97 104,65 3.

17.3 56182. 77.90 78.67 0.71 47.88 7656. 7658. 0.0 153.
6.1 19992. 77.78 79.84 2.00 50.03 7568. 7598. 0.4 144,
4.2 13799. 78.04 80.98 2.90 S51.80  7554. 7515. ~0.5 140.
2.4 8127. 78.71 83.63 4.85 54.82 7511, 7258. -3.4 131,

oNOWM oo

BR-11-061A 104.57 25.0 25.4 0.0698 92.99 50.82 21.8 17.6 59124. 81.05 81.48 0.36 23.30 3801. 3926. 3.3 156.
R=11-062A 105.81 25.7 26.0 0.0700 94.67 50.90 7.6 6.1 20540. 80.44 81.52 1.03 24.83 3801. 3924, 3.2 146.
B-11-063A 106.53 26.2 26.3 0.0702 95.63 51.01% 5.2 4.2 14020. 80.03 81.54 1.51 25.75 3806. 3925. 3.1 LA N
BR~11-064A 108.74 27.2 27.3 0.0700 98.04 50.73 3.0 2.4 8097, 79.57 82.18 2.58 27.87 3775. 3858. 2.2 129.
R-11-0652A 120.482 32.7 33.2 0.1389 111.38 96.57 21.8 17.6 S4906. 75.03 75.77 0.67 45,02 7078. 7308. 3.3 150.
R=11-066A 123.21 34.2 3.7 0.1355 114.67 96.67 7.6 6.1 19226. 74.79 76.69 1.87 47.47 7059. 7090. 0.4 142,
R-11-0672 125.37 35.4 35.9 0.1362 117.41 96.96 5.2 4.2 13277. 75.08 77.84 2.72 48.91 7060. 7059. -0.0 138.
R-11-068A 130.13 38.2 38.7 0.1368 122,41 96.87 3.0 2.4 7824. 75.87 80.39 4.48 52.00 7008. 6703. -8.4 129.
B-11-069A 109.94 27.5 27.9 0.0945 98.40 68.52 21.8 17.6 56716. 77.66 78.20 0.48 32.01 5090. 5209. 2.3 152.
R=-11-070A 112.42 28.7 29.1 0.0958 102.26 69.21 7.6 6.1 19825. 77.42 78.86 1.39 34.28 5125. 5278. 3.0 143,
R-11-0712 118,13 29.7 29.9 0.0962 104.63 69,33 52 4.2 13630. 77.50 '79.56 2.00 35.61 5123. 5201. 1.5 137.
BR-11-0722 117.81 31.5 31.8 0.0960 108.39 68.90 3.0 2.4 7995. 78.11 81.59 3.48 37.97 5067. 521, 2.9 127.

BR=-11-073A 122.18 33.7 4.1 0.1570 113.72 112.13 21, 17.6 51308. 69.72 70.55 0.77 52.04 8199. 8387. 2.3 150.
R=-11-0748a 124,19 34.9 35.3 0.1577 116,42 112.37 T 6.1 17643. 67.99 70.25 2,20 55.07 819S. 8347. 1.9 2.
R=11=075A 126.26 36.0 36.4 0.1582 118.70 112.42 Se 4.2 12136, 67.92 71.M1 3.14 56.75 8176. stus. -0.3 138,
R=-11-076A 132.93 39.9 40.5 0.1616 126.03 114.02 3. 2. 4 7148, 68.27 73.82 S5.48 61.88 8218. 8222, 0.1 127.

BR=11-077A 94.54 21.0 21.3 0.0359 83.28 26.39 21
R-11-0782 94 .90 21. 4 21.4 0.0359 83.68 26.38 7
B-11-0792 95.27 21.4 21.6 0.0357 83.89 26,21 5
R=11-080A 96.43 21.9 22.0 0.0357 88.62 26.20 3

17.6 60257. 82.68 82,94 0.20 11.73 1998, 2175. 8.9 163.
6.1 20925. 82.20 82.78 0.56 12.41 1997. 2131, 6.7 154,
4.2 14338, 82.20 83.02 0.79 12.67 1983. 2039. 2.8 150.
2. 4 8311. 82.34 83.65 1,28 13.44 1979. 1911. =314 141,

[~ FNN- N DNNN®

1 . L] v ) R - » » [:,

ol



Table C-2 . - Experimental data for R-11  condensing on tube B

Run NO. V’ PD Psat' FC’ TC’ mc: Fw) Vs, Re Tw,'in’ Tw,gut’ ATW’ AT: QC’ Q *
F

w8y g Yo
°F psia psia gpm °F 'lbm/hr gpm ft/sec °F °F °F Btu/hr  Btu/hr Q

Btu
hreft2.°F

R-11-0058B ~ 88.27 19.2 19.0 0.0981 83.50 72.13 22.5 16.4 55678. 75.43 75.98 0.50 12.56 5502. 5612. 2.0 292.
R-11-006B 90.38 19.9 19.7 0.0981 85.35 71.98 7.6 5.5 18834, 75.06 76.58 1.47 14.56 5478, 5588. 2.0 251.
R=-11-007B 91.91 20.2 20.3 0.0971 86.98 71,13 5. 2 3.3 12966, 75.23 77.36 2.10 15.61 5403. 5437. 0.6 231
R=-11-0088B 95.34 2t1.4 21.6 0.0964 90.12 70.43 3.0 2.2 7611.  75.87 79.44 3.48 17.69 53a8. 5202. -2.4 201.
8~11-009B 87.59 18.7 18.7 0.0496 82,62 36.48 22.5 16.4 60080. 81.60 81.92 0.26 5.83 2785. 294%. 5.6 318.
R=-11-010B 87.81 18.9 18.8 0.0692 82,67 36.16 7.6 5.5 20139. 80.73 81.54 0.77 6.67 2760. 2908, 5.3 276.
BR-11-011B 88.34 19.0 19.0 0.0490 8275 36.02 5.2 3.8 13802. 80.71 81.82 1.07 7.07 2748, 2786. 1.4 259.
R-11-0 12B 89.95 19.5 19.6 0.0u485 88,16 35.65 3.0 2.2 8026. 81.00 82.83 1.82 8.04 2714, 2719. 0.2 22S.
R-11-0 138 95.06 21.2 21.5 0.1395 90.04 101.93 22.5 16.4 55737. 75.41 76.18 0.70 19.27 7713. 7812. 1.3 267.
R=-11-0 148 98.48 22.5 22.8 0.1394 93.68 101.51 7.6 5.5 19006. 75.u48 77.58 2.05 21.95 7650. 7757. 1.4 232.
R-11-015B 100.99 23.7 23.9 0.1390 96.38 100.92 5.2 3.8 13160. 75.96 78.96 2.91 23.52 7582, 75448, -0.5 215,
R-11-016B 105.37 25.4 25.8 0.1389 100.53 100.46 3.0 2,2 T748. 76.54 81.60 5.06 264,30 7506. 7568. 0.8 190.
R-11-017B 98.45 22.9 22.8 0.1701 94,53 123.78 22.5 16.4 S54287. 73.31 78,21 . 0.85 24.69 9327. 9436, 1.8 252.
B-11-018B 102.74 24.7 24.6 0.1688 98.56 122.37 7.6 5.5 18651. 73.79 76.34 2.48 27.68 9173. 9403. 2.5 221,
B-11-0198 105.73 25.9 25.9 0.1688 10136 122.05 5.2 3.8 12964. 74.55 78.03 3.42 29,44 9115. 8872. -2.7 206.
R-11-020B 111,33 28.4 28.5 0.1721 107.05 123.70 3.0 2.2 7629. T4.73 80.95 6.19 33.49 9173, 9258. 0.9 182.
R-11-0218B 91.32 19.9 20.1 0.1197. 86.35 87.72 22.5 16.4 55381. 74.96 75.63 0.61 16.03 6668,  6813. 2.2 217.
R-11-022B 94.39 21.0 21.2 0.1194 89.50 87.25 7.6 5.5 18883. 75.12 76.93 1.77 18.37 6607. 6703. 1.8 280.
BR-11-023B 96.40 21.9 22.0 0.1185 9140 86,49 5.2 3.8 13038. 75.45 78.01 2.52 19.67 6534, 6527. -0.1 221,
R-11-024B 100.70 23.7 23.7 0.1185 95.81 86.08 1.0 2.2 7703. 76.44 80.77 4,23 22.10 6468. 6338. -2.0 195.
R-11-0258 99.64 23.2 23.3 0.1911° 95,74 138.90 22.5 16.4 52485. 70.58 71.59 0.95 28.55 10452. 10635. 1.8 2454,
R-11-0268 104.14 25.2 25.2 0.1901 100.08 137.60 7.6 5.5 17960. 70.81 73.55 2.72 31.96 10296. 10297. 0.0 215,
R-11-0278 107.50 26.7 26.7 0.1906 103.25 137.53 Se 2 3.8 12381, 71.28 74,22 3.91 34.75 10288. 10156. -0.9 196.
. R=11-028B 113.88 29.4 29.8 0.1938 109.5¢ 139.00 3.0 2.2 T403. 72.06 78.92 6.85 38.39 10274. 10249. -0.2 178,
8-11-029B 90.15 19.7 19.6 0.0789 85.15 57.91 22.5 16.4 59217. 80.35 80.82 0.80 9.56 4408, an67. t.b 307.
R=-11-030B 91.71 20.2 20,2 0.0789 86.57 57.83 7.6 5.5 20021. 80.07 81.25 1.18 11.05 439a. 4481. 2.0 . 265.
R=11-031B 92.78 20.7 20.6 0.0786 A7.58 57.57 5.2 3.8 13735. 80.03 81.73 1.66 11.91 4368, 8301. -1.5 284,
R-11-0328 95.52 2t.7  2%.7 0.0786 90.25 57.43 3.0 2.2 8027. 80.47 83.37 2.86 13.60 4343. 4280. ~1.5 213.
R-11-0338 88.74 19.0 19.1 0.0643 84.03 47.23 22.5 16.4 59603. 80.91 81.31 0.33 7.63 3601, 3760. t.8 315.
R-11-034B 89.87 19.7 19.5 0.0645 85.40 47.32 7.6 _ 5.5 20099. 80.47 81.48 0.99 8.89 3603. 3742. 3.9 270.
R-11-0 358 90.72 19.9 19.8 0.0643 86.03 47.14 Se 2 3.8 13787. 80.48 81.88 1.39 9.54 3586. 3603. 0.5 250.
R=11-0368 92.69 20.7 20.6 0.0632 87.65 46.28 3.0 2.2 8016. 80.58 83,03 2.37 10.88 3512. 3542, 0.9 21S.
R-11-037B 100.86 23.7 23.8 0.2032 95.84 147.68 22.5 16.4 51962. 69.82 70.86 1.00 30.52 11093. 11197. 0.9 282,
R-11-0 38B 106.72 26.2 26.4  0.2047 101.87 147.92 7.6 5.5 17923. 70.41 73.39 2.94 34.82 11033. 11176. 1.3 211,
R-11-0398 110.61 27.7 28.2 0,2054 105.82 147.85 5.2 3.8 12508. 71.41 75.65 3.22 37.08 10974, 10942, -0.3 197.
R-11-040B 117.64 3t.4 31.7 0.2087 112.80 149,22 3.0 2.2 7461, 72.43 79.76 7.13 41.55 10976. 10674, -2.8 176.
R=11-041B 108.54 26.7 27.2 0.2338 103,70 168,62 22.5 16.4 52645. 70.73 71.90 1.12 37.23 12549. 12625. 0.6 225.
R-11-0428 114,30 29.7 30.0 0.2369 110.39 169.78 7.6 5.5 18249. 71.75 75.04 3.30 80.90 12582. 12511. -0.2 204,
R-11-0438B 118.28 - 31.7 32.0 0.2362 113.97 168.63 5.2 3.8 12767. 72.70 77.50 4,74 83,18 12394, 12296, -0.8 91.
R=-11-044B 125.52 35.5 36.0 0.2393 120.81 169.70 3.0 2,2 7614, 73.78 81.64 8.01 47.83 12354. 11992. -2.9 172.
R-11-0458 91.14 20.2 20.0 0.0722 85.91 52.92 22.5 16.4 60736. 82.43 82.85 0.36 8.49 4023, 4052. 0.7 316.
R=-11-046B 92.217 20.5 20.8 0.0713 87.07 52.24 7.6 5.5 20465. 81.89 83.00 1.06 9.83 3966, 4038. 1.8 269.
R-11-047B 93.20 ' 20.9 20.8 0.0713 87.89 52.20 5.2 3.8 14020. 81.76 83.33 1.54 10.65 3959. 3987. 0.7 288,
- R=11-048B 95.32 21.7 21.6 0.0700 89.75 51.17 3.0 2.2 8157. 81.94 84.53 2.58 12.09 3870. 3855. =-0.4 213,

y44\



Table C-2 (continued)

T,»

P,

[

F s

T

Fopr

T

AT,

Run No. v sat’ © ¢ c’ Mer Py Vs Re woin® Twout® ATy O O g x100 ‘o’
°F psia psia gpm °F ]bm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q

he-ft2.°F
B~11-0498B 90.51 19.9 19.8 0.0575 8S5.34 42,17 22.5 16.4 61667. 83.72 84.07 0.30 6.62 3208. 3322, 3.%8 323.
R-11-0508B 91.60 20.2 20.2 0.0577 86.36 42.28 7.6 5.5 20808. 83.35 84,27 0.89 7.79 3213, 3374, 5.0 275.
R-11-0518B 92.26 20.4 20.4 0.0575 86.7%1 42,11 5.2 3.8 14248, 83,23 8u.51 1.26 B.38 3197. 327t. 2.3 254,
R-11-052B 93.66 21.0 20.9 0.0570 88.08 41.75 3.0 2.2 8244. 83,07 85.17 2,08 9.54 3164, 3113. -1.6 221,
R-11-053B 88.70 19.2 19.1 0.0876 83.49 64,42 22.5 16.4 S7T142. 77.49 77.99 0.44 10.96 4912. 4972, 1.2 299.
R-11-054B 90.52 19.7 19.8 0.0872 385.28 64,00 7.6 5.5 19331. 77.19 78.54 1.30 12,66 4870. 4948. 1.6 256.
R-11-055B 92.08 20.4 20.3 0.0870 86.86 63.75 5.2 3.8 13314. 77,43 79.34 1.86 13.67 4841. 4838, =-0.1 236.
R-11-056B 94.77 21.2 21.4 0.0864 89,44 63,14 3.0 2.2 7785. 77.90 81.01 .3.05 15.31 4779. 4563. -4.5 208.
R-11-057B 97.80 22.4 22.6 0.1575 93,66 114,69 22.5 16.4 55553. 75.11 75.95 0.78 22,27 8650, 8710. 0.7 259.
R-11-058B 101.46 23.5 24,1 0.1561 97.01 113.28 7.6 5.5 18982. 75.27 77.59 2.24 25.03 8505. 8508, 0.0 226.
R-11-0598B 104,25 24.9 25.3 0.1566 99.70 113.36 5.2 3.8 13170. 75.89 79.15 3.23 26.73 a8482, B379. -1.2 211,
R-11-060B 110.05 27.4 27.9 0.1566 105.28 112.80 3.0 2.2 7837. 77.15 82.82 5.54 30.07 8378. 8299. -0.9 186.
R-11-061B 105.25 25.2 25.7 0.2221 100.07 160.74 22.5 16.4 52525, 70.56 71.72 1.09 34.11 12012, 12221. W7 235.
R-11-062B 111.30 28.0 28.5 0,.,2225 106.59 160.03 7.6 5.5 18188, 71.54 74,73 3J.16 38.16 11868. 11981. 1.0 207.
R-11-063B 115.36 29.9 30.5 0.2237 110.68 160.26 5.2 3.8 12699. 72.47 76.91 4,49 40.67 11823, 11637, -1.6 194,
R-11-064B _122.84 34.2  34.5 0.2262 117.73 160.90 3.0 2.2 7607. 73.73 81.50 7.63 45.22 11755. 11425, -2.8 _ 173._

»

»

:1A



c '’ C o C
Table C-3 . Experimental data for R-11 condensing on tubeC
Run No. Tye Ps Psatr  Foo Ter e Fys Ve Re Tw,in® Twoout 2Ty aT, Q. Qe aq X100 o
°er psia psia gpm °F b, /br - gpm ft/sec °F °F °F °F Btu/hr  Btu/hr " Q Bty
hr-ft2.°F

R=-11-001C 87.68 19.0 18.8 0.0632 85,23 86,38 21.7 20.3 61080. 81.57 81.98 0.34 S.87 3541. 3691. 8.2 540.
R=11-002C 88.50 19.0 19.1 0.0632 86,16 u6.34 7.6 7.1 21303. 80.95 81,92 0.96 7.06 3534, 3659. 3.5 a48.
R=-11-003C 89.24 19.2 19.3 0.0628 B86.69 46.01 5.2 4.9 14596. 80.85 82.25 1.38 7.69 3506. 3572. 1.9 308.
R-H-OOQ_C 91.41 20.0 20.1 0.0628 88.56 45.93 3.0 2.8 8495. 81.11 83.81 2.30 9.15 3491, 3441, -1.4 1.
R=11-005C 97.77 22.4% 22.5 0.1347 95,55 97.89 21.7 20.3 59554. 79.36 80.11 0.69 18,04 7383. 7448, 0.9 366.
R=11-006C 100.60 23.4 23.7 0.1339 98,04 97.06 7.6 7.1 21005. 79.29 81.30 1.95 20.31 7295. 7386. 1.2 321.
R=-11-007C 102.70 28,2 24,6 0.1382 99,83 97.18 5.2 4.9 14510, 79.66 82.47 2.80 21.63 7282, 7266, =0.2 301,
R-11-008C 107.78 26.4 26.9 0.1346 104,52 97.01 ?.0 2.8 8592. 80.86 85.53 4,72 24.59 7226. 7067. =-2.2 263.
R-11-009C 92.53 20.4 20.5 0.0898 89,88 65.60 21.7 20.3 62050, 82.80 83,32 0.47 9. 47 4979. 5099. 2.4 470.
R=-11-010C 94, 11 21.2 21.1 ¢.089a4 91.39 65.21 7.5 7.0 21437. 82.35 83.M 1.35 11.08 4940, 5047. 2.2 399,
R=-11-011C 95.33 21.7 21.6 0.0889 92.51 64.82 5.2 B.9 14918, 82.37 84,30 1.89 11.99 4904, 4913, 0.2 366,
R=11-012C 98.29 22.5 22.8 0.0893 94,98 64.96 3.0 2.8 8718. 862.78 86.01 3.20 13,90 4896. 4785, -2.3 315,
R-11-013C 103.86 8.9 25.1 0.1947 101,56 140.70 21.7 20.3 55332, 73.45 74.39 0.98 29.89 10552. 10620. 0.8 315,
BR~11-0 14C 108.85 26.9 27.4 0.1967 106.24 141,54 7.6 7.1 19701, 73.83 76.65 2.79 33.62 10529. 10563. 0.3 280,
R-11-015C 111.89 28.4 28.8 0.1969 109,16 141.30 5.2 4.9 13668, 78.29 78.30 3.97 35.59 10470, 10293, ~1.7 263.
R-11-016C 111.68 31.2 31.7 0.1981 114,45 181.39 3.0 2.8 8077. 74.87 81.53 6.60 39.48 10399. 9882. -5.0 236.
B=-11-017C 90.48 19.7 19.8 0.0754 87.82 55.20 21.7 20.3 62089. 82.88 83.35 0.40 7.37 4200. 4308. 2.6 510.
BR=-11-018C ‘91.88 20.2 20.3 0.0756 89.18 55.25 7.6 7.1 21746. 82.54 83.69 1= 14 8.76 4196. 4315. 2.8 828,
R~11-019C 92.96 20.7 20.7 0.075% 90.16 55.05 5.2 4.9 14920. 82.51 84,18 1.63 9.62 4176. 4241. 1.6 388.
R=-11-020C 95.35 21.5 21.6 0.0789 92.20 5'{. 62 3.0 2.8 8687. 82.74 85.47 2.70 11,25 4132. 4045, -2.1 329.
R-11-021C 98.24 22.7 22.7 0.1548 96.10 112,49 21,7 20.3 56926. 75.74 76.58 0.79  22.07 8479. 8509. O0.% 344,
R-11-022C 101.39 23.9 24,0 0.1552  99.03 112,43 7.5 7.0 19742. 75.28 77.58 2.25 24.96 8442, 8437. -0.1 302.
R~-11-023C 103.82 248.9 25.1 0.1568 101,07 111,92 5.2 4.9  13854. 75.75 79.00 3.21 26.45 8378. 8324, -0.6 283.
R-11-024C 108.76 27.2 27.3  0.1551 105.59 111.66 3.0 2.8 8161. 76.31 81.74 5.3% 29.73 8307. 794%. ~4.4 250.
R=-11-025C 93.95 21.0 21.1 0.108% 91,12 78.92 21.7 20.3 60591. 80.81 81.43 0.55 12.83 5980. 6008. 0.5 417.
B~11-026C 96.03 21.9 21.9 0.1086 93.23 79.14 7.6 7.‘1 21246. 80.80 82,08 1.59 14.81 5981. 6032. 0.8 361,
BR~-11-027C 97.47 22.4 22.% 0.1078 94.53 78.44 5.2 4.9 13591. 80.35 82.70 2.31 15.95 5918, 5992. 1.3 33a.
B~-11-028C 101,52 23.9 24.1 0.1080 98.27 78.31 3.0 2.8 8575. 81.08 84.98 3.86 18.49 5879. 5775. -1.8 284,
R-11-029C 100.82 23.5 23.8 0.1717 98.71 124.46 21.7 20.3 56330. 74.88 75.81 0.86 25.47 9351. 9364. 0.1 328.
8-11-030C 105.27 25.5 25.7 0.1717 10277 123.93 7.6 7.1 20181, 75.73 78.19 2.6 28.31 9261. 9327. 0.7 293.
R=-11-031C 107.88 26.7 26.9 0.1712 105 28 123.30 5.2 4.9 13918. 75.95 79.52 3.49 30.15 9183. 9064, -1.3 272.
BR-11032C 112.16 28.7 28.9 0.1707 109,18 122.46 3.0 2.8 8114, 75.68 81.46 5.8% 33.60 9071. 8694, ~-8.2 242,
R-11-033C 85.23 17.9 17.9 0.0373 82.85 27.46 21.7 20.3 61375. 82.03 82.30 0.20 3.07 2102. 2187. 4.0 613.
R-11-038C 84.99 17.9 17.8 0.0373 8270 27.46 7.6 7.1 21235. 80.87 B8t1.48 0.58 3.82 2103. 2214, 5.3 493,
R-11-035C 85.55 18.0 18.0 0.0377 82.92 27.76 5.2 4.9 14549, 80.8% 81.72 0.84 6.27 2124. 2174, 2.3 445,
8-11-036C 36.78 18.5 18.5 0.0371 83.56 27.29 3.0 2.8 8440. 81.06 82.42 1. 37 5.04 2085. 2050. ~-1.7 370.
R-11-081C 86.63 18.4 18.4 0.0498 83.92 36,30 21.7 20.3 61870. 82.13 82.86 0.27 4.33 2775. 2912. S.0 573.
R=-11-082C 87.35 18.7 18.7 0.0502 84,65 36.89 7.6 7.1 21462, 81.65 82.43 0,77 5.31 2817, 2904. 3.1 475.
R=-11-043C 87.97 18.9 18.9 0.0498 85.02 36.56 5.2 4.9 14695. B81.54 82.66 1.13 5. 87 2790. 2918. 8.6 425.
R=11-044C 89.883 19.4 19.% 0.0896 86.68 36.35 3.0 2.8 8543, 81.78 83.68 1.86 7. 11 2768, 2790. 0.8 348.
R=11-045C 88.67 19.2 19.1 0.0589 86,02 83,22 21.7 20.3 62251. 83.14 83,52 0.31 5. 34 3296. 3310. 3.5 552.
R=11-046C 89.49 19.5 19.4 0.0596 86.93 43.66 7.6 7.1 21715, 82.53 83.47 0.90 6. 49 3326. 3420. 2.8 458,
R=11-047C 90.18 19.7 19.7 0.0587 87.43 43.02 Se 2 4.9 1864, 82.37 83.70 1.30 7. 15 3274. 3375. 3.1 310.
BR-11-048C 91.98 20.48 20.3 0.0581 88.66 u42.49 3.0 2.8 8627. 82.44 84,63 2.15 8.45 3227. 3222. -0.2 382,
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Table C-4 .

Experimental data for R-11

condensing on tube D

Run No. Tys P, Psatr  Fo Tes Mes  Fyo Vs pe  Tyint Twoutr AT BT, Q. O g x10 Yo
°F psia psia gpm °F ‘lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q u
Jhpsft2.°F
R=-11-001D 85 .40 17.9 18.0 0.0380 82.96 27.93 23.3 14.6 60839, 82.65 82.90 .0.19 2.62 2138. 2267, 6.0 729.
R=-11-002D 85 .87 18.2 8.1 0.0382 83.60 28.07 7.6 4.8 19733. 82,01 82.63 0.59 3.56 2148, 2252. 4.9 540.
R=11-003D 86.06 18.2 18.2 0.0382 83.91 28.06 5.2 3.3 13454, 81.60 B82.u46 0.85 4.02 2147, 2200. 2.5 477.
R-11-004D 87.51 18.5 18.7 0.0382 84,92 28.04 3.0 1.9 7785. 81.54 82.99 1.42 5. 25 211, 2130. ~0.5 36S5.
B=~11-005D 90.37 19.7 19.7 0.1358 88,76 99.31 23.3 14.6 55600. 75.25 75.94 0.65 14.78 7557. 7579. 0.3 458,
R-11-006D 93.51 20.9 20.9 0.1354 91.63 98.74 7.6 4,8 18184, 7T74.78 76.82 1.99 17.71 7486. 7552, 0.9 378.
R=-11-007D 96.21 21.7 21.9 0.1351 94,14 98.33 5.2 3.3 12599. 75.33 78.24 2.81 19.43) J430. 7302, ~1.7 342,
R=-11-008D 101.29 23.7 24.0 0.1353 98.76 98.07 3.0 1.9 7366. 7S5.41 80.25 4,81 23.u46 7364, 7198, -2.3 281,
R=-11-009D 90.68 19.9 19.8 0.0902 88.33 66.01 23.3 14.6 60879. 82.58 83.08 0.43 'f. 85 5021. 5033. 0.2 572.
R=11-0 10D 92.55 20.5 20.5 0.0886 89.79 64.73 7.6 4.8 19833, 82.06 83.40 1.36 9.82 4913, 5164. S.1 4n7,
R-11-011D 93.95 21.0 2.1 0.0888 90.99 64.79 5.2 3.3 13616, 82.03 83.99 1.91 10.94 4909, 4960. 1.0 401.
R-11-012D 96 .60 22.0 22.1 0.0889 93,58 64.74 3.0 1.9 7854, 81.37 84.62 3.22 13.60 4890, 4821. -1.4 322.
BR-11-013D 103.25 24,5 24.8 0.2052 101,19 148.32 23.3 14.6 58964, 74,20 75.21 0.96 28.55 11111. 11147, 0.3 348,
R-11-0 14D 108.79 27.2 27.3 0.2062 106. 43 148. 35 7.6 4.8 18197. T4.36 77.35 2.96 32.94 11036. 11207. 1.5 300.
R=-11=0 15D 112.69 28.7 29.2 0.2075 110.10 148.74 5.2 3.3 12670. 75.06 79.38 4,20 35.47 11011, 10908. ~0.9 278.
R=-11-016D 120.73 32.9 33.3 0.2093 117.65 148.93 3.0 1.9 7564, T6.42 83.46 $.99 40.79 10911, 10860, =-4.1 239,
Br=-11-017D 87.29 18.5 18.6 0.0490 84,23 35.98 23.3 14.6 61489, 83,50 83.80 0.25 3.64 2748. 2929. 6.6 676,
R-11-0 18D 88.21 18.9 19.0 0.0500 85.09 36,72 7.6 4.8 19990. 82,98 83.78 0.76 4.83 2802, 2893. 3.3 519.
R=11-019D 88.97 19.2 19.2 0.0496 86.39 36.36 5.2 3.3 13699. 82.9% 84,07 1.12 5.47 277. 2911, 5.0 454,
R-11-020D 91.15 20.0 20.0 0.0496 88.42 36.29 3.0 1.9 7970. 83.28 85.13 1.80 6.95 2759. 2748, ~-0.4 355.
B-11-021D 99.53 22.9 23.3 0.1861 97.68 134,97 23.3 14,6 55064. 74.38 75.31 0.88 24.69 10158. 10205. 0.5 368,
2-11-022D 104,48 25.2 25.4 0.1851 102.30 133.69 7.6 4.8 18232. 74,66 77.35 2.65 28.47 10000. 10036. 0.8 314,
BR-11-023D 107.92 26.7 26.9 0.1860 105.54 133.94 5.2 3.3 12641. 75.11 78.98 3.81 30.88 9975. 9891. -0.8 289.
R-11-0 28D 11“.86 29.9 30.3 0.1871 11191 133,86 3.0 1.9 7472. 75.69 82.23 6.49 35.90 9881, 8711. -1.7 246.
R=-11-025D 88.77 19.2 19.1 0.0724 86.32 53.06 23.3 14.6 60969. 82.74 B83.16 0.37 5.82 404S, 4254, 5.2 622.
R-11-026D 90.26 19.7 19.7 0.0719 87.89 52.67 7.6 4.8 19850. 82.25 83.35 1.09 7.46 4008. 4152. 3.6 480.
R-11=027D 91.39 20.0 20.1 0.0722 89.07 52.76 5.2 3.3 13617. B2.22 83.82 1.57 8.38 4010, 4070. 1.5 428.
R-11-028D 9% .17 21.2 21.1 0.0707 91.57 51.55 3.0 .9 7939. 82.58 85.17 2.58 10.29 3905. 3869. -0.9 339.
8-11-029D 93.93 21.0 21.0 0.1525 92.26 111.20 23.3 14.6 55724. 75.38 76.16 0.72 18.16 8u426. 8427, 0.0 415,
R-11-030D 98.26 22.7 22.7 0.1544 96,48 112.14 7.6 4.8 18352, 75.35 77.69 2.27 21..74 8453, 8595. 1.7 348,
R-11-031D 100.87 23.7 23.8 0.1546 98.75 112.02 5.2 3.3 12678. 75.64 78.91 3.25 23.60 B416. 8431, 0.2 319.
BR-11-032D 106.61 26.0 26.3 041535 104.08 110.66 3.0 1.9 TJu6u, 76,22 81.53 5.34 27.74 8255. 7990. -3.2 266.
R=-11=033D 85.94 18.2 18.2 0.0598 83.52 43.94 23.3 14,6 59642, 80.98 81,34 0.30 4,78 3361, 3522. 4.8 629.
R-11-034D 87.03 18.7 18.5 0.0596 84,85 43,73 7.6 4.8 19409. 80.50 81.u4 0.92 6.06 334, 3492, 4.5 493.
R~-11-035D 88.08 18.9 18.9 0.0600 85.81 44,00 5.2 3.3 13300. 80.40 81.79 1.35 6.99 3358, 3515. 4.7 430.
R-11-036D 90.95 19.9 19.9 0.0598 88.40 43.74 3.0 .9 7770. 80.98 83.25 2. 25 8.83 3327. 3364, 1.1 337.
R=11-037D 87.65 18.7 18.8 0.1152 85.80 84.51 23.3 14.6 55519. 75.17 75.79 0.56 12.17 6452, 6486. 0.5 474,
R-11-038D 90.15 19.7 19.6 0.1136 88,34 83.12 7.6 4.8 18295. 7S.41 77.14 1.66. 13,88 6327. 6297. ~0.5 408,
R-11-039D 92.97 20.7 20.7 O.t148 90.96 83.47 5.2 3.3 12715. 76.28 78,73 2.43 15.47 6332, 6296. -0.6 366.
R=-11-040D 98.02 22.5 22.6 0.1125 95,47 81.75 3.0 1.9 7516.  77.4%1 81,45 3.98 18.59 6164, 5950. =-3.5 297.
R-11-041D 92.61 20.5 20.5 0.1043 90.91 76.11 23.3 14.6 60846, 82.51 83,07 0.49 9.82 5776. 5742. ~-0.6 526.
R-11-042D 95.17 21.4 21.5 0.104817 93.21 75.80 7.5 4,7 19663. 82.31 83.92 1.56 12,06 57135. 5848, 2.0 425.
R~11-043D 96.88 22.2 22.2 0.1032 94,76 75.08 5.2 3.3 13722. 82.54 84.75 2.18 13.23 5668, 5655. =0.2 383,
R=-11-048D 100.92 23,5 23.8 0.1032 98,28 74.83 3.0 1.9 8051. 83.23 86.86 3.58 15.88 5622. 5365, =u4.6 317.
‘W b -~ w ] » { (
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Table C-4 (continued)

Tv' P, Psat‘ Fc' Tc' Mes Fw' Vs Re Tw.'in' Tw,out’ ATw" AT, Qc’ Qw' Qg_x 100 o
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q

hr.ft2.°F

Run No.

R~ 11-045D . 97.70 22.2 22.5 . 0.1707 95.93 124.01 2

a 55978. 75.69 76.55 0.80 21.58 9354, 9299. -0.6 388.
R~11-046D . 102.48 24,2 24.5 ' 0,1702 100.38 123.16 ?
5
3

6

8 18559. 76.18 78.62 2.44  25.08 9235. . . 9270. 0.4 329.
«3 12890. 76.78 80.39 3.54 27.16 9145, 9196. 0.6 301.

9 7656. 77.92 83.91 597 32.20 9068. 8941. -1.8  252.

R~11=047D 105.74 25.5 25.9 0.1698 103.51 122.45
R~11-048D t13.12 29,q“mg?:u 0.

710 110,41 122,57
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Table €-5 .

Experimental data for R-11

condensing on tube D1

Run No. Ty Ps Psat? Fer Ter M W' Vs Re Tw,in’ Tw.out’ W’ 8T, Q> Q. 2Q ¥ 100 Uge
°F psia psia gpm °F 1bm/hr gpm  ft/sec °F °F °F Btu/hr  Btu/hr Q Bty
hreft2.°F
R-11-001D1 96.45 21.7 22.0 0.,1003 93.16 73.03 23.2 14.5 64280. 87,61 88.13 0. 47 8.57 5517. 5466. -0.9 $7S.
F=-11-002D1 98.84 22,7 23,0 0.1€19 95,23 74.09 7.6 4.8 21101. 87.,3C 88.79 1.51 10.79 5580, 5712. 2.4 463,
F-11-00321 100.28 23.2 23.6 0.1013 96,53 73.54 5.2 3.3 14488. 87.28 89.m1 2.1 11.93 5529. €532. 0.0 41%,
E~11-004D1 103.24 24.5 24.8 0.1009 99.23 73.05 3.0 1.9 8392, €£6.91 90.46 3.53 14.55 5472, 5279. -3.5 33€.
F-11-0051¢1 97.71 22.0 22.% 0,0551 92.53 40.17 23.2 14.5 68873. 93,73 94.02 0.25 3.84 3030. 2947, -2.8 706.
F-11-006D1 98.41 22. 4 22.8 0.0545 92,67 39.70 7.6 4.8 22474. $3.12 93.93 0,81 4.88 2992, 3066. 2.5 548.
§-11-007D1 99.15 22.7 23.1 0.0549 93.37 39,98 5.2 3.3 15382. 92.97 94.14 1.17 5.60 3010. 3043. 1.1 481,
B~ 11-008D1 100.66 23.2 23.7 0.0549 94,60 39,93 3.0 1.9 8888. 92,73 94.66 1.93 6.97 3001, 2882. -4,0 38S5.
F=-11-009D1 91.83 19.9 20.3 0.2068 90C.14 151,08 23.0 14.4 50353. 68,46 69.47 0.97 22.87 11477. 11113, -3.2 449,
F-11-010D1 96.84 21.7 22.2 0.2069 94,76 150,47 7.6 4.8 1680€. 68,21 71.20 2.98 27.13 11361, 11328. -0.3 7%,
F=-11-011D1 100.19 23.0 23.5 0.2063 97,97 149.61 5.2 3.3 11614, 68,30 72.58 4.27 29.75 11250. 11092. -1.4 338,
F=-11-012p1 107.92 26.5 26.9 0.2076 105.10 149,52 3.0 1.9 6821. 68,24 75.33 7.08 36.13 11136. 10613, =-4.7 276.
F-11-013D1 94.73 21.0 21.4 0.1175 91,99 85,72 23.2 14.5 62051. 84,47 85,06 0.55 9.97 6489, 6319. -2.6 S82.
F=-11-014L1 97.31 22.0 22.4 0.1189 94.26 86.50 7.6 4.8 20331. 83,90 85.66 1.77 12,52 6528, €730. 3.1 466.
F=-11-015D1 98.86 22.7 23.0 0.1195 95.72 86.84 5.2 3.3 13915, £3.56 86.05 2.51 14.0% 6541, 6509. -0.5 416,
§-11-016D1 102.98 24,4 24,7 C.119€ 99,33 €6.60 3.0 1.9 8102, 83.48 87.67 4.18 17.40 6490. €259. -3.6 334,
R=-11-017D1 97.16 21.9 22.3 0.0787 93.03 57.31 23.2 14,5 €6960. 91,19 91,59 0.35 5.77 4326, 4090. -5.4 671.
F-11-018D1 98.80 22.7 23.¢ 06,0782 94,05 €6.95 7.6 4.8 21943, 9¢C.85 91.99 1. 13 7.38 4289, 4277. -0.3 €20.
F=11-019D1 100.44 23.4 23.6 0,0791 95.90 S7.u44 5.2 3.3 15119, 61,19 92.88 1.67 8.40 4318, 4323. 0.1 460,
§-11-020D1 103.00 24, 4 24,7 0,0786 97.88 57,03 3.0 1.9 8771, 91.13 93.92 2.77 10,48 4274, 4146, ~3.0 36S.
F=-11-021D1 96.00 21.7 21.8 0.1422 93,53 103,57 23.2 14.5 6C781. 82,71 83.40 0.65 12,95 7828, 7500. -4.2 sy,
F=-11-022D1 99.17 23.2 23.1 0.,14826 96,46 103,53 7.6 4.8 19957, €2.21 84.27 2.07 15.93 7795. 7844, 0.6 438,
F=-11-023p1 101.22 23.8 26.0 0,1426 98.28 103.35 5.2 3.3 13717. 82,13 85.10 2.98 17.60 7762, 7730. -0.4 394,
B-11-024D1 105.61 25.7 25.9 0,1421 102,18 102.66 3.0 1.9 7977. 81,85 86.71 4.85 21.133 7668, 7263. -%.3 32z,
F-11-025D1 92.97 20.7 20.7 0.1852 91,24 135.11 23,2 14.5 54071, 73,32 74.23 0.88 19,19 10250. 10127, ~-1.2 478,
F=-11-026D1 97.88 22.3 22.6 0.1862 95.79 135,29 7.6 4.8 17927, 73.36 76.04 2.67 23.19 10202. 10138, =0.6 394,
F=11-027Dp1 100.91 23.6 23.8 0,1872 98.62 135.65 5.2 3.3 123%9, 73.36 77.21 3.84 25.63 10192, 9974, -2.1 356.
E-11-02801 106.75 26.2 26.4 0.,1872 103.70 135,00 3.0 1.9 7185, 72.71 79.04 6.31 30.87 10069. €439, -6.3 292,
F=11-029D1 93.24 20.3 20.8 0,1702 91,59 124,16 23.2 14.5 55685, 75.63 76.47 0.80 17.19 9415, 9317, -1.0 490.
F=-11-03001 96.09 21,7 21.9 0.1696 93,93 123.43 7.6 4.8 18119, 74,29 76.76 2.45 20.57 9329. 9304, ~-0.3 406.
E=-11-031D1 98.33 22,3 22.8 0.1692 95,90 122,93 5.2 3.3 12424, 73,92 77.46 3.53 22.64 9265, %147, -1.3 366.
5-11f03201 104.63 25.1 25.4 0.1710 101,748 123,58 3.0 1.9 7246, 73,50 79.56 6.03 28,10 9242, 9032, -2.3 294,
‘ - o » » Vd » [

zel



¢/

-»

€
-

Table C-6 . Experimental data for R-11  condensing on tubeE

Run No. Ty P, Psat? Fc' Tc’ Me» Fur Vs Re Tw,in’ Tw,out‘ 8T, AT, Qs Qw' 2Q y 100 Ugs
°F psia psia gpm °F Ibm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
: hreft2.°F

R-11-0178 96.38 21.9 22.0 0.1586 93.50 115.46 22.5 18.1 6u4062. 84.83 85.69 0.77 11.08 8723. 8688, -0.4 490.
R-11-018E 99.84 23.2 23.8 0.1577 97.00 118.44 7.6 6.1 21684. B84.30 86.57 2.30 16,30 8610, 8713. 1.2 373.
R-11-019E 102.65 28.4 24.6 0.1576 99.64 114,12 5.2 4.2 14940. 84.53 87.78 3.27 16.89 8555. 8466, -1.0 3213,
R=-11-020E 109.25 27.2 27.5 0.1585 105.92 118,05 3.0 2. 4 8812. 85.22 90.84 5.63 21.23 8480. ssts, -0.8 209,

R-11-021E 9 .55 21.2 21.3 0.1406 91.25 102.62 22.5 18.1 64076. 84.90 85.66 0.69 9.27 7770. 7711. -0.8 522.
R-11-022E 97.99 22.4% 22.6 0.1806 94.63 102.26 7.6 6.1 21695. 84.u4 86.52 2.05 12.51 7710. 7776. 0.9 84,
B-11-023r® 100.63 23.4 23.7 0.1805 97.238 101.97 5.2 4.2 14930. 84.60 87.59 3.00 13.53 7664, 7780. 1.5 329.
B-11-024E = 106.20 25.9 26.1 0.1406 102.49 101.55 3.0 2.4 8755. 84.98 89.98 4.92 18.72 7579. 7356. -2.9 252.
R-11-025E 104.66 . 28.5 25.4 0.2552 100.61 1848.58 22.5 18.1 58770. 77.59 78.90 1.246 26.41 13803. 13907. 0.8 326.
R-11-026E 109.48 26.7 27.6 0.2537 105.76 182.59 7.6 6.1 19861. 76.44 80.13 3.64  31.20 13572. 13789. 1.6 271.
R-11-0272 113.38 28.7 29.5 0.2553 109.87 183.01 5.2 4.2 13730. 76.5% 81.71 5.16 34.27 13536. 13375. -%.2 246.
R-11-028E 122.05 33.7 34.1 0.2577 118.94 183.15 3.0 2.4 8059. 76.16 84.83 8.69 41.56 13394. 13010. -2.9 201.
B-11-029E 90.92 19.9 19.9 0.0300 88.08 65.87 22.5 18.1 64320. 85.3% 85.86 0.45 5.32 5009. 5096. 1.7 587.
B-11-030E 92.71 20.5 20.6 0.0894 89.82 65.30 7.6 6.1 21647. 84.61 85.98 1.33  7.82 4955. 5050. 1.9 416.
R=11-031E8 94 .06 21.0 21.1 . 0.0898 90.96 65.5% 5.2 4.2 14812. 8A.33 86.28 1.91 8.76 4965. 4965. -0.0 353.
R-11-032E 97.61 22.95 22.5 0.0894 94,25 65.03 3.0 2.4 8616. 84.48 87.77 3.21 11,48 4906. 4790. ~2.4 266,
R-11-0338 95.15 21.4 21.5 0.1813 9286 132.18 22.5 18.1 61505. 81.12 82.69 0.89 13.25 9997. 10035. 0.4 870.
R-11-034E 99.74 23.0 23.3 0.1813 97.41 131.53 7.6 6.1 20872. 80.93 83.6% 2.66 17.46 9896. 10081. 1.9 353.
R-11-035E 103.32 24.7 24.9 0.1808 100.74 130.78 5.2 4.2 14479, 81.54 85.28 3.78  19.9% 9796. 9795. -0.0 307.
BR=-11-036E 110.22 27.7 28.0 0.1819 107.20 130,72 3.0 2.4 8466. 81.32 87.72 6.48 25.70 93707. 9708. -0.0 235,
R-11-037E 88.74 19.0 19.1 0.0651 85.88 47.7¢% 22.5 18.1 63892, 84.85 85.24 0.34 3.70 36430. 3771, 3.6 613.
R-11-038E 90.00 19.5 19.6 0.0659 87.13 48.29 7.6 6.1 21493, 84,19 85,21 1.00 5.30 3677. 3780. . 2.8 432,
R-11-0398 90.76 19.9 19.9 0.0647 87.90 47.3% 5.2 4.2 14675. 83.80 85.26 1.53 6.23 3601. 37048, 2.9 360.
R-11-080E 93.41 20.7 20.8 0.0640 90.06 46.78 3.0 2.4 8520. 83.84 86,27 2.41 8. 35 3547. 3610. 1.8 265.
R-11-081E = 102.07 23.5 28.3  0.2334 98,63 169.16 22.5 18.1 60073. 79.41 80.58  1.14 22.08 12691. 12818. 1.0 3s8.
R-11-082E 106.34  25.5 26.2 0.2340 103.05 168.87 7.6 6.1 20072. 77.84 80,81 3.38 27.21 12602. 12807. 1.6 289.
BR-11-043E 109.88 27. 4 27.8 0.2351 107.01 168.99 5.2 4.2 13898. 77.66 82.50 4.83 29.80 12554. 12522. -0.3 262.
R-11-0484E 118.32 31.5 32.0 0.2381 115.19 169.82 3.0 2.4 8205. 77.90 85.99 8.16 36.37 12480. 12220. -2.1 PALN
R=-11-0 452 87.64 18.7 18.8 0.0512 84.94% 37.61 22.5 18.1 63745. 84.69 85.01 0.26 2.79  287%v. 2963. 3.2 640.
B=11-046% 89.04 19.2 19.2 0.0523 86.06 38,33 7.5 6.0 21272. 84,53 85.36 0.81 4. 10 2922, 3038. 4.0 aua,
R-11-047E 89.97 19.5 19.6 0.0521 87.04 38,14 5.2 4.2 14791, B84.60 B85.76 1.13 4.79 2904. 2926, 0.8 377.
B-11-0 4BE 92.37 20.4% 20.5 0.0516 89.17 37.75 3.0 2.4 8597. 84.83 86.77 1.93 6.57 2866. 26884, 0.6 272.
R=-11-049E 91.28 20.0 20.1 O0.1141 89.35 83.484 22.5 18.1 63174. 83.79 8&.81 0.57 7.18 6343, 6387. 0.7 550.
R=-11-050E 95.04 21.2 21.1 0.1136 91.85 82.89 7.6 6.1 21373. 83.39 85,08 1.69 9.80 6280, 6396. 1.9 399,
BR-11-051E 95.85 21.9 2t.8 0.1123  93.46 81.75 5.2 4.2 14660. 83.21 85.67 2.42 t1.8¢ 6180. 6288. 1.7 338.
BR-11-052E 100.5% 23.7 23.7 0.1122 97.61 81.38 3.0 2. 4 8585. #83.68 87.70 4.00 14.82 6117, 5982, -2.2 257.
R-11-053E 89.60 19.5 19.4 0.0793 86.84 S8.11 22.5 18.1 63866. 84.78 85.23 0,39 4.59 4826. 4378. -1.1 600.
R-11-0542 %1.44 20.0 20,1 0.0791 88.91 57.84 7.6 6.1 21574. 84.42 85.61 1.18 6.43 84396, 4489, 2.1 426.
R-11-055¢ 92.84  20.5 20.6 0.0784 90.11 57.31 5.2 8.2 14816. B84.48 86,16 1.67 7.52 4348, 4327. -0.5 360,
B-11-0S56E 96.19 21.9 21.9 0.0778 93.31 56.68 3.0 2.4 8632. 84.90 87.65 2.74 9.91 4283. 4102. -4.2 269.
R-11-0572 99.13 22.5 23,1 0.2217 96.39 160.98 22.5 18.1 59669. 78.88 80.03 1.07 19.67 12121. 12033. -0.7 384,
R-11-058E 105,40 24.9 25.3 0.2198 101.70 158.84 7.6 6.1 20372. 78.70 81.93 3.17 24.09 11882, 12026. 1.2 ic7.
R=11-059% 108.49 26.9 27.2 0.2198 105,89 158.19 52 4.2 14177. 79.39 83.98 4,55 26.8% 11773, 11793. 0.2 274,
8-11-060E = 118.62 31.7 32,2 0.2312 115.57 164.83 3.0 2.4 8424. 80.17 88,05 7.77 34.5%1 12108. 11625. -4.0 219.
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Table C-6 (continued)

Run No. Tys Ps Psatr  Fee Ter fler  Fye vs Re Tw,int Twoout®  2Twe AT, Q. 9, 89 ¢ 100 Uo»
°F psia psia gpm °F b, /hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q
hreft2.°F
BR-11-061E 92.63 20.5 20.6 0.1286 90.64 93.91 22,5 18.1 63340. 83.97 84.67 0.63 8.31 7127. 7071. -0.8 53S.
R-11-062E 96.11 21.9 21.9 0.1274 93,73 92.73 7.6 6.1 21544, 83.93 85.87 1.88 11,21 7008, 7128, 1.7 390.
B-11-063E 98.96 22.9 23,0 0.1288 96.58 93.56 5.2 4.2 14898, 84.41 87.16 2.76 13.17 7046, 7149. LS 333,
R-11-064E 104.56 25.2 25.4 0.1275 101.62 92.15 3.0 2. 4 8770. 85.35 89,90 4,57 16.93 6892. 6822, -1.0 254,
R=11-065E 95.01 21.4 21.5 0.1913 92.56 139.40 22.5 138.1 60438. 79.99 80.98 0.93 14.52 10549. 10439. ~1.0 453,
R-11-066F 99.28 22.9 23.2 0.1915 96.82 139.01 7.6 6.1 20337. 78.76 81,60 2.79 19.10 10465. 10563. 0.9 341,
R-11-067E 102.33 28.2 24.4 0.1919 99.73 138.92 5.2 4.2 1394S5. 78.32 82.39 3,01 21.98 10419, 10402, -0.2 295.
R-11-068E 109.09 27.2 27.5 0.1920 106,26 138.12 3.0 2. 4 8157. 78.21 84.72 6.49 27.62 1027t. 9717. ~-S.t 232.
q&_‘ - vt » [ “ Ew
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Table C-7 . Experimental data for R-11 , condensing on tube F

T, P, P

Run No. v sat’ l:c’ T<:’ Me» Fw’ Vs Re Tw,in’ Tw,out’ ATw’ AT, Qc’ w' 20y 100 o’
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q B
hreTt2.°F
R=11-001F 94.98 21.5 2.4 00,1018 92,72 74.18 23.0 16.8 63219. 83.87 84.40 0.49 10.85 5613. 5588. -0.5 498.
R=-11-002F 97.48 22.2 22.4 0.1022 9u4.67 7T4.32 7.5 5.5 20656. B83.54 8%.06 1.50 13.18 5607. 5620. 0.2 410.
R=11-003F 99.81 23.2 23.4 0.1029 96,72 74.73 5.0 3.6 13859, 83,71 85.95 2.23 14,98 5622. 5570. -0.9 362.
R-11-004F 103.55 24.9 25.0 0.1040 100,07 75.30 3.0 2.2 8373. 83.58 87.28 3.65 18.13 5639. - 5458, ~-3.2 300.
R~11-009F 98.25 22.4 22.7 0.0553 94,37 40.24 23.0 16.8 70745. 93.78 94,07 0.25 4.32 3033. 2921, ~-3.7 676,
R-11-0 1OF 99,29 22.9 23.2 0.0547 95.17 39.7% 7.6 5.5 23338, 93.38 94.18 0.80 5.51 2992, 302t. 0.9 523.
R=11-011F 100.24 23.2 23.6 0.0547 95.79 39,72 5.2 3.8 15996. 93.35 9u4.52 1. 17 6.30 2987. 3030. 1.4 456.
R=11=-012r 101.95 24,0 28,3 0.0547 97.13 39,67 3.0 2.2 9240, 93.09 95.00 1.91 7.91 2977. 2855. -4.1 363,
R-11-013F 96.63 21.7 22.1 0,0728 92,82 53,02 23.0 16.8 67844. 90,06 90.44 0.34 6.38 4004. 3872, -3.3 605,
R-11-0 14P 97.90 22,2 22.6 0.0725 93.84 52.81 7.6 5.5 22318. 89.33 90.40 1.05 8.04 3983. 3971. -0.3 477.
B=-11-015F 98.92 22.7 23.0 0.0725 94.48 S2.78 5.2 3.8 15265. 89.07 90.61 1.53 9.08 3975. 3952, -0.6 422,
R=-11-0 16F 101.14 23.5 23.9 0.0725 96,65 52.67 3.0 2.2 8811. 88.62 91.13 2.50 11.26 3956. 3732. -5.7 338,
8-11-017F 92.79 20,2 20.6 C.1750 90.69 127.78 22.8 16.6 48536, 63.99 64.86 0.86 28,37 9696. 9820. 1.3 329,
R=-11-018F 98,54 22.4 22,9 0.1762 95.81 128.04 7.5 S.5 16365. 64.91 67.86 2.54 32,36 9647. 9534, =-1.2 287,
R-11-019F 101.70 23.7 24.2 0.1777  98.95 128.72 5.2 3.8 11392, 64.66 68.29 3.63 35.22 9661, 9429, -2.4 264,
B-11-020F 108.75 26,9 27.3 C.1804 105,20 129.94 3.0 2.2 6694, 64.73 70.89 6.16 40.94 9667. 9229, ~4.5 228.
BR=-11-021F 96.75 21.7 22.1 0.0924 93.39 67.29 23.0 16.8 65789, 87.37 87.86 0. 44 9.13 5082. 5017. -1.3 536.
R=11-022P 98.94 21.5 23.0 0.0924 95,07 67.19 7.6 5.5 21760. 87.01 88.38 1.37 11.214 5060. 5201. 2.8 434,
R-11-023F 100.70 23.2 23.7 0.0930, 96,76 67.54 5.2 3.8 14951, 87.06 89.04 2,00 12.65 5075. 5172. 1.9 386.
R-11-024F 103.85 24.7 25.1 0.0924 99.49 66.91 3.0 2.2 8678. 86.96 90.19 3.217 15.28 5008. 4a04, ~4.1 316.
B-11-0 25F 1 93.76 20.7 21.0 0.1290 91.26 94.11 23.0 16.8 57505. 76.18 76.84 0.62 17.25 7133, 7125. ~0.1 398.
R-11-026F 96.91 21.9 22.2 0.1289 9393 93.84 7.6 5.5 19113, 76.02 77.91 1.88 19,95 7085, 7116, 0.4 342,
R-11-027F 98.92 ' 22.7 23.0 0.1283 9583 93.22 Se 2 3.8 13118, 75.86 78.57 2,69 21.70 7021, 6970, -0.7 312,
R-11-028F 103.50 24,7 24.9 0.1285 99.93 92.98 3.0 2. 2 7658. 75.91 80.37 g.88 25.36 6963. 6639. ~4.7 264,
BR-11-029F 96.86 21,9 22.2 0.1900 94,56 138,25 22.8 16.6 49175, ©64.89 65.82 0.92 31.50 10438. 10538. 1.0 319,
R-11-030F 102.59 24,2 24.5 0.1914 99.77 138.586 7.6 55 16780. 65.51 68,22 2,71 35.73 10389. 10299. ~0.9 280.
R=-11-031F 106.28 25.9 26.2 0.1935 103.17 139, 64 5.2 3.8 11562, 65.59 69.51 3.93 38.73 10321, 10214, -2.0 259.
R-11-032F 113.75 29.7 29.7 0.1958 110,28 140.30 3.0 2.2 6810. 65.78 72.35 6.57 44,68 10372, 9856. -5.0 224,
R-11-033P 93 .88 20.7 ‘21.0 0.1137 90.83 83.02 23.0 16.8 60362. 80.06 .80.65 0.55 13.53 6291. 6276. -0.2 su8,
R~11-034F 96.19 21.7 21.9 0.1128 91.97 82.29 7.6 5.5 19960. 79.59 81.24 1.68 15.77 6219. 6203, -0.3 380.
R=-11-035F 98.76 22.7 22.9 0.1136 95.16 82.60 5.2 3.8 13784. 79.96 82.36 2.38 17.60 6222. 61684, -0.6 341,
R=11-036TF 103.39 24,7 24.9 0.1154 99.51 83.60 3.0 2.2 8039. 80.08 84.0S 4.00 21.35 6261, 5989. ~4.3 283,
R-11-037F 93.66 20.7 20.9 0.1542 9141 112.52 22.8 16.6 52602. 69.88 70.65 0.78 23.39 8529. 8385. -1.7 351.
R-11-038F 97.75 22,2 22.5  0.1546 9u4.81 112,42 7.6 5.5 17703. 69.87 72,08 2.21 26.77 8479, 8377. -1.2 305.
R=11-039F 100.89 23.5 23.8 0.1551 97.86 112,51 5.2 3.8 12229. 70.07 73.31 3.23 29.20 8453, 8392. -0.7 279.
R=-11-040F 106.12 25.7 26.1 0.1556 102.83 112.31 3.0 2.2 7129. 69.98 75.23 S.24 33.51 8383. 7847. ~6.8 281,
B=-11-041F 97.81 22.2 22.6 0.7633 93.68 u46.10 23.0 16.8 69644. 92.37 92.70 0.29 5. 27 3477. 3276. ~5.8 636.
R=-11-042F 98.u48 22.4 22.8 0.0629 93.54 45.79 7.6 5.5 22807. 91.29 92.21 0.91 6.73 3451, 3433, -0.5 [\ 11
R-11-043F 99.31 22.7 23.2 0.0625 9U. 14 45.u6 5.2 3.8 15594, 91.01 92.36 1.34 T.62 3422. 3465. 1.3 433.
R=11-044F 101.26 23.7 26,0 0.0629 96,16 u45.68 3.0 2.2 9005. 90.67 92.88 2.19 9.49 3431, 3272, ~4.6 3488.
R=11-045F 98.58 22.9 22.9 0.0445 93.51 32.39 23.0 16.8 71761, 95.07 95.33 0.22 3.38 2440, 2874. 1.8 695.
R=11-0 46F 99.19 23.0 23.1 0.0447 93.74 32.54 76 5.5 23587. 94.39 95.05 0.66 4.87 2850, 2494, 1.8 528,
R=-11-047F 98 .88 23,0 23.0 0.0436 92,77 31,79 5.2 3.9 15984. 93.40 94u.3%4 0.94 5.01 239, 2435, 1.7 461,
R-11-048PF 99,93 23. 4 23.4 0.0436 9277 31.79 3.0 2.2 9206. 92.95 94.48 1.53 6.22 2391, 2285, -u4.4 371.
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Table C-8 .

Experimental data for R-11

condensing on tube F1

Run No. Tys Py Psat? Fer Tes Me» Fys Vs Re Tw,‘in’ Tw,out’ ATy AT, Qs 9, 28y 300 Uge
°F psia psia gpm °F Ibm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
Chreft2.°F
E-11-001F1 98.17 22.5 22,7 C.0528 93,32 38.47 23.2 16.9 71864. 94.41 94,70 0.28 3.62 2900, 2831, -2.4 77z.
R-11-00271 99.53 23.0 23.3 0.0524 94.25 38.12 7.6 5.5 23587. S4.34 95.11 0.77 4.81 2869. 29¢3. 1.2 €7¢.
B~11=003F1 100.€4 23.5 23.7 0.0526 95.08 38.25 542 3.8 16202. 94.52 95.64 1.12 5.57 2875. 2890. 0.5 49Eg,
F~11-004PY 102.46 24.2 24.5 €.0526 96.33 38.21 3.0 2.2 9374. S4.41 96.24 1.83 7.4 28€S, 2734, -4,6 87.
F~11~005F1 97.29 21.7 22.4 C.0747 93.53 cS4.38 23.2 16.9 69488. 91.39 91.78 0.34 5.71 4104, 3929. -4.3 €92,
F=11-006F1 98.58 22.2 22.9 0.0742 94,48 Su4.02 7.6 5.5 2267C. 9C.6%9 91.76 1.06 7.36 4070, 40C5. =-1.6 €3z,
B=11-007F1 99.65 22.7 23.3 C.0742 95.36 53.97 5.2 3.8 15509. 9C.45 91.98 1.52 8. 44 4061, 3931, -2.2 464,
F-11-008F1 102,31 23.9 4.4 C.O0745 97.67 Su.01 3.0 2.2 €969, 9C.13 92.72 2.58 10.89 4051. 3859. -~4.7 3ce.
B~11-009F1 93.40 20.4 z0.8 C.1881 9169 137,21 23.C 16.8 €22108. €8.6C 69.54 0.90 24,32 10404, 10401. ~-0.0 412.
B-11-010F1 98.72 22.5 22.9 C€.1876 96.59 13€.21 Tol 5.4 16992, 68,53 71.29 2.76 28.81 102¢€1, 1C190. -0.7 3z,
B=-11=011F1 101.91 23.7 24,3 C€.1885 99.37 136.54 5.2 3.8 12022. 68.47 72.36 3.88 31.49 10246. 10084. -1.6 313,
§E=-11-012F1 109.42 27.4 27.6 C.1921 106.84 138.13 3.0 2.2 7045. €8.31 74.85 6.53 37.84 10268, €782, -4.7 261,
F=-11-013F1 97.25 22.0 22.3 C.0939 93.93 ¢€8.36 23.2 16.9 6€7578. 8€8.,93 89.41 0.43 8.09 5159. 5003. =-3.C 614,
B-11-014F1  99.17 22.7 23.1 (€.0933 95,61 67.79 7.6 5.5 22057. 88.16 89.55 1.38 10.32 5104, 5212. 2.1 47e.
E-11-015F1 100.48 23.2 23.7 C€.0939 9¢€.59 68.19 5.2 3.8 15089. €7.84 89,83 1.98 11.64 5126, £133. 0.1 424,
B=-11-016P1 103.76 24.7 z25.1 C.0943 99.53 €8.28 3.0 2.2 8740. 87.54 90.83 3.28 14.58 5112. 4907. -4.0 338.
E~11-017F1 94.18 20.9 21.1 0.1678 92.33 122.33 23.0 16.8 55869. 73.86 7T4.69 0.80 19.91 €267. €179, -C.9 que,
§-11-01811 98.95 22.7 23.0 C.1688 96.63 122.54 7.6 5.5 18589. 73.60 76.01 2.39 24.15 9228, 9077, -1.6 36E,
E~11-019r1 102.12 24,0 4.3 C€.1697 99.57 122.90 5.2 3.8 12809. 73.62 77.08 3.45 26,77 9220. 2947. -3.0 33z.
E-11-020F1 108.21 26.7 27.1 (€.1699 105,06 122.34 3.¢C 2.2 75, 73.39 79.1C 5.69 31.9¢€ 9108. 8522. ~6.4 z21¢,
R=-11-02111 96.€C 22.0 22.1 C.1141 94,16 83.01 23.2 16.9 65367. E€.05 86.63 0.53 10.2¢€ 6270, 6170. -1.6 5 2
F-11-022r1 99.39  23.2 23.2 C.1132 96.38 82.23 7.6 5.5 2146€. €5.71 87.37 1.67 12.85 6190, €318. 2.1 ue4,
B=-11-02371 101.64 24,2 24.1 C.1132 9e.46 82.04 5.2 3.8 14801. ¢&€6.C2 88,38 2.37 .44 6158, 6141, -0.3 a1,
E=-11-024FY 105.84 25.9 26.0 C.1132 10199 €1.80 3.0 2.2 861C. 85.93 89.87 3.92 17.94 61C8, €856. -4.1 1Z€,
B=-11-025F1 95.%3 21.4 21.7 0.1322 93.16 96.30 23.2 16.9 62681. €2.39 83.05 0.62 12.81 7283, 7210. -1.0 Sug.,
E-11-026F1 98.76 22.7 22.9 0.1316 96.01 95.538% 7.6 5.5 20609. 82.07 83.96 1.88  15.74 7200. 7132. -1.0 uyu1,
B=-11=027P1 101,20 23.7 23.0 €.1328 98.26 96.25 5.2 3.8 14142, 8€1.,89 84,63 2,74 17.94 7229. 7103, -1.7 3¢€.,
F-11-028F1 1C5.72 25.7 25.9 ©€.133C 102,38 96.01 3.0 2.2 8193. 81.3C 85.91 4,60 22.12 7170. €889. -3.9 31z,
B~ 11-02971 94.38 20.7 21.2 0.1526 92.31 111.26 23.0 16.8 S841€. 77.37 78.12 0.71 16,63 8“26. 8135, -3.5 gre,
8-11-030CP1 98.31 22.4 22.8 C€.1531 95.63 111.29 7.6 5.5 19369, 7€.92 79.12 2.18  20.29 A388. 8284. ~1.2 ise,
B-11-031F1 101,41 23.7 2.0 0.1521 98,65 110,19 5.2 3.8 13341, 7€.93 80.15 3.21 22.87 8274, 8324, C.6 3u9.
B-11-032F1 107.10 26.2 26.5 C€.1550 103.85 111.75 3.0 2.2 7767. 76.62 81,92 5.28 27.83 8331, 7905. ~-¢.1 ZEE.
q # - » o L [ s
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Table C-9 . Experimental data for R-11  condensing on tube F3
Run No. Ty P Poapr Feo Tes Mes  Fys Vo pe  Twin Twoutr &y BD Q. N wo Ve
°F psia psia apm °F ‘Ibm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
. : hr-ft2.°F

R-11-001F3 98.23 22.2 22.7 0.0937 94,07 68.17 23.2 16.9 69278. 91.08 91,56 0.44 6.91 5138. €033. -2.0 T1€.
R-11-002F3 100.28 23.2 23.6 C.0939 95.78 68.21 7.6 5.5 22679. 90.57 91.94 1.35 9.02 5129. €129, 0.0 SyE,
B=-11-00373 101,91 23.9 26,3 0.0943  97.21 68.40 S. 2 3.8 15588, 90.56 92.53 1.96 10.37 5133, £081. -1.0 477.
5-1190Qll3 104,92 25.2 25.6 0.0948 9¢,67 68.37 3.0 2.2 9022. 90.32 93.55 3.22 12.99 S511t. 4810, -5.9 319,
E-11-005r3 98.35 22.4 22.8 0.0580 92.77 39.3% 23.2 16.9 72094, 94.69 94.98 0,25 3.51 2968. z8€6., -3.5 .- E1%.
B-11-00673 99.%1 22.9 23.3 0€.0585 93.68 39.66 7.6 5.5 23592. 94,34 95.14 0.80 4.77 2985, 3040. .8 €C2.
E=11-007¥3 100.30 23.2 23.6 C€.0540 94,32 139.33 $.2 3.8 16152, 94.22 95.38 1.16 5,50 2957, 3009, 1.8 €18,
BR-11-008F3 102.04 28.0 28.3 (C.0547 96,01  39.73 3.¢C 2.2 9324, $3.88 95.82‘ 1.93 7.19 2981, 2388, -3.1 4cc.
R=-11-0092F3 92.35 20,2 20.4 €.1797 90.14 131,27 23.2 16.9 56853. 74.5% 75.40 0.85 17,40 9965. €861. =-1.0 €EZ.
E-11-0 10F3 96.60 21.7 22.1 €.1792 93.65 130.50 7.6 5.5 18672z. 173.85 76.46 2.60  21.44 9856, €842, ~0.1 uy3,
BE=11-011F3 - 99,71 23.2 23.3 C.1797 96,70 130.48 5.2 3.8 12852, 73.75 77.47 3,71 24.10 9817. 9621, =-2.0 39z.
E-11-01273 106.61 26.0 26.3 C€.1810 10315 130.59 3.0 2.2 7514, 73.53 79.77 6.23 29.96¢ 9742, €318, -4.4 313,
B=11-0 13P3 97.46 22.0 22.8 ©0.0726 92.72 52.88 23.2 16.9 70189. 92,27 92.65 0.33 5.00 3990. 3871, -3.0 7€9.
5-11-01473 99.17 22.7 23.1 0.0728 94,02 52.67 7.6 5.5 23029. $2.07 93.13 1.08 6.57 3966. 3971, 0.1 ez,
E-11-01573 100.56 23.2 23.7 C.0726 9%25 £52.76 5.2 3.8 15820. S2.19 93.72 1.52 7.61 3965. 3942, -0.6 €0z.
E~11-017F3 96.19 25.“ 21.9 0.1297. 91.76 94,68 23.2 16.9 64549, 84,82 85.47 0.61 11.04 7181, 7071, ~-1.1 €24,
R=11-018F3 99,39 22.7 23.2- €.130% 94,81 9u,64 7.6 5.5 21221. £8,5C 86.39 1.91 13.95 7123. 7230. 1.§ 49z.
E-11-019r3 101.3C 23.4 8.0 ©0.1293 96.57 93.88 5.2 3.8 14563, E4.34 87.04 2.71 15,61 7050, 7035, -0.2 43¢,
B-11-0207#3 105.7C 25.5 25.9 C.13017 100.56 94.10 3.0 2.2 su33.  €3.9C 88,39 4,48 19,55 7027, 6688, -4.8 34€.
3-15-021!3 95.587 21.2 21.8 €.1122 92.63 81.79 23.2 16.9 66045. €6.93 87.49 0.52 8.76 6182, 6020, ~2.€ €8C.
5-11-02273 98.52 22.2 22,8 C.1120 94.40 81,50 7.6 5.5 21647, g€.44 88.07 1.64 11.27 6141, 6215, 1.2 €2%.
F-11-02373 1C0.4C 23.0 23.6 C.1120 96.25 81.36 S5.2 3.8 14861. #€6.37 868,72 2.36 12.86€ 6117. 6117, 0.0 458,
E-11-024P3 103.9C 24.7 25.1 0.1120 9929 8113 3.0 2.2 8603. £5.90 89.75 3.84 16,07 6073, €732, -%.6 €4,
B=11-025r3 93.87 20.9 21.0 0.1570 91.54 114,57 23.2 16.9 €0658. 7S.67 80C.u4 0.74 13.81 8682, 8588, -1.,1 €06,
E=11-026F3 98.0C 22.4 22.6 0.1568 95 17 114.03 74+6 5.5 20007. 7%.47 81.74 2.26 17.40 8598, 8553, =0.S 47€.
E=11-027r3 100.81 23.5 23.8 €.1580 97.7%1 114.58 5.2 3.8 13781. 79.52 82.77 3.25 19.¢€6 8609. 8423, -2.2 422,
B-11-028F3 106.33 26.0 26.2. €.1583 102.80 114.27 3.0 2.2 8025. 7%.21 84.59 5.38. 24,42 8c28, ag49, -5.6 33€.
E~11-02973 91.82 20.1 “We2 Co,2138 89.85 155.93 23.0 16.8 52835, €S.41 70.47 1.02 21.87 11845. 11734. -0.9 €22,
E«11=03023 97 .86 22.48 22.6 C.2148 95.30 1%6.22 7.6 5.5 17703, 6%.44 72.51% 3.06 26.89 1178%t. 11616, -1, 4 uzz.
E=-11-031P3 102.19 28,2 24.8 0.2172 9459 157.25 5.2 3.8 12247. 6¢.58 74,04 4.45 30.38 11796, 11587, =-2.0 I,
B=-11=-03223 110.22 27.9 28.0 €.2180 107.01 156.75 3.0 2.2 7166. €S.29 76.70 7.40 37.23 11640,
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Table C-10. Experimental data for R-11  condensing on tube F7

Run No. Tv, P, Psat' FC‘ TC' mc’ ng Vs Re Tw,'in’ TW,OUt’ ATW’ AT, QC’ w? ﬂ.x 100 o’
°F psia psia gpm °F b, /hr  gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q tu

hr.ft2.°F
BE-11-005P7 95.73 21,2 21.7 0.0949 92.51 69,18 23,2 16,9 67400, 88.70 89.18 0.44 6.79 5231, 5142, -1.7 T42.
B=11-006F7 97.717 22.2 22.5 0.0947 93.81 6€8.95 7.6 5.5 22043, 88,10 89.50 1.39 8.97 5200. §262. 1.2 €5¢,
B=11-007P7 99.33 22.7 23.2 0.0949 95,21 69.01 5.2 3.8 15113, 87.96 89.99 2,02 10.35 5195. 5232. 0.7 483,
F=-11-008¥7 102.53 24.2 24,5 0.0970 97.92 70.33 3.0 2,2 8737. 87.46 90.85 3.38 13.37 5274, 5043. -4.4 380.
R=11=009F7 98.70 22. 4 22.9 0.0585 93.44 39,67 23,2 16.9 72604, 95.32 95.62 0.25 3.23 2989, 2947, -1.4 892,
E~11-010F7 99.19 22.7 23.1 0.0585 93.95 39.66 7.6 5.5 23%71. 94,25 95,07 0.82 4.53 2986, 3100. 3.8 €3%,
E=-11=-01117 99.43 22.9 23.2 00,0545 94.23 39.64 5.2 3.8 16029. 93.54 94,70 1.16 5.32 2984, 2999. 0.5 541,
§¥-11=-012PF7 100.70 23.2 23.7 0.0545 95.07 39.61 3.0 2.2 9216. 92.85 94.79 1.93 6.89 29717. 2891, -2.9 u16.
§~11-013F7 93.28 20. 4 20.8 0.1899 90,75 138.63 23.0 16.8 S57111. 75.50 76.4% 0.90 17.3C 10513. 10384, -1,2 CEE.
F-11-014F7 98.37 22.2 22.8 0.1913 95.37 139.04 7.6 5.5 19025. 7%.22 77.99 2.75 21.76 10479, 10415, -0.6 LTS
E=-11-015F7 101.18 23.5 23.9 0.1913 98,09 138.68 5.2 3.8 13075. 7%.01 78.89 3.87 24.23 10416. 10031, -3.7 g4,
R=-11-C16F7 108.40 26.7 27.1 0.192%5 105,06 138.65 3.0 2.2 7646. 4,74 81,29 6.53 30.39 10320. ©776. -5.3 327.
F-11-017¥7 97.67 22.0 22.5 0.0726 93,04 52,87 23,2 16.9 70804. 93.04 93.43 0.35 4.44 3988, 3998. 0.3 €6€,
E-11-01877 99.27 22.7 23.2 0.0726 94.37 52.80 7.6 5.5 23218. 92.80 93.8% 1.04 5.95 3975. 3922. -1.3 6uy,
§E~11-C19F7 100.58 23. 4 23.7 0.0780 95.74 53,78 5.2 3.8 15908, 92.68 94,22 1.52 7.132 3042, 3947, -2.4 546.
B-11-020F7 101.81 23.9 24.2 0,0788 97,17 54.30 3.0 2,2 9065. 91,06 93.65 2.58 9.45 4075. 3852. =-%.5 41€.
B-11-02127 94,13 20.7 21.1 0.1689 91.37 123.23 23,0 16.8 59767. 79.15 79.98 0.79 14,57 91335, 9087. -2.7 €17.
F-11=-02277 98.06 22,4 22.7 0.1694 94.96 123.22 7.6 5.5 19778. 78.44 80.92 2.46 18,38 9290. $331., 0.4 487.
R=-11-02327 101.10 23.5 23.9 0.1716 97.84 1zu.44 5.2 3.8 13605. 78.33 81.88 3.54 20,99 9347, 9175. -1.8 429,
B-11-024F7 107.10 26.2 26.% 0.1728 103.54 124,66 3.0 2.2 7930. 78.00 83,87 5.86 26.17 9294, 8773, -5.6 342.
E-11-025PF7 96,06 21.5 21.9 0.1326 93.09 96.60 23.2 16.9 64959. £S.34 86,01 0.62 10.38 7301, 7199, -1.4 €77.
E=-11-026F7 99.15 22.7 23.1 0.1328 95,83 96.u47 7.6 5.5 21288. 84,73 86,68 1.96 13.44 7264, T446. 2.5 g21.
B=11-027F¥7 101.70 24,0 2.2 0.13817 98.19 97.21 5.2 3.8 14635, 84.83 87,66 = 2.84 15.4€ 7297, 7353. 0.8 4sE.
R~11-028F7 106.63 25.9 26.3 0.1357 102,93 97.95 3.0 2,2 855€. €5.09 89.64 4.54 19.26 7307. 6784, -7.2 368,
F~11-029F7 96.02 21.5 21.9 0.1149 92.85 83.69 23.2 16.9 66121, £7,01 87.60 0.54 8.72 6325, 6217. -1.7 699,
B-11-030F7 98.29 22.4 22.8 00,1150 95.14 83.64 7.6 5.5 21551. 86.03 87.72 1.70 11,41 6304, 6431, 2.0 <32,
B~11-03177 100.68 23.2 23.7 0.1184 97,06 83.03 5.2 3.8 14919, #£€6.66 89.08 2.83 12.82 6240. €288, 0.8 469.
B=-11-032F7 104,21 25.0 25.2 0.1147 99.65 83.07 3.0 2,2 8630. 86.10 90.09 3.97 16.11 6216. 5930. -4.6 372.
R=-11=-033F7 94,29 20.9 21.2 0.1526 91.82 111,31 23,0 16.8 61281, £81.20 81.96 0.73 12.71 8431. 8364. -0.8 639.
8= 11-0364¥7 97.88 22.2 22.6 0.1531 95.17 111.33 7.6 5.5 20274, 80.57 82.79 2.20 16.21 8396, 8360, =-0.4 499,
B=11-035F7 100.26 23.4 23.6 0.1587 97.34 111.82 5.2 3.8 13895. €0.20 83.43 3.21 18.44 8408, 8335. =-0.9 439,
E-11-036F7 105.86 25.7 26,0 0,1561 102.50 112.71 3.0 2.2 8082. 79.79 85.17 5.38 23,38 8416, 8049, ~4.4 347.
B-11-037P7 98.15 22.4 22.7 0.0736 94.28 £3.56 23.2 16.9 71088. 93,40 93.78 0.33 4.57 4038, 3848, ~4.7 852.
R=-11-038F7 99.29 22.9 23.2 0.0740 95.23 53.83 7.6 5.5 23148. 92.51 93.60 1.08 6.24 4052, 4084, 0.8 €626,
R=11-039F7 99.91 23.2 23.4 0.0736 95.87 53.48 5.2 3.8 15761, ¢1.84 93.41 1.56 7.29 4023, 4038, 0.4 532.
E=11-080P7 101.66 23.9 24,2 0.0740 97.32 S53.72 3.0 2.2 9053. 90.93 93.55 2.60 9.42 4032, 3891, -3.5 412,
R-11-04177 91.85 19.9 20,3 0,2126 89.47 155.39 23,0 16.8 S53661. 70.57 71.63 1.03 20.7% 11804, 11837, 0.3 548,
B=-11-042F7 97.56 22.0 22.5 0.2145 94,69 156.92 7.6 5.5 17869. 70.13 73,22 3.08 25.88 11770. 11689, -0.7 43e,
B=11-043F7 101.35 23.7 24.0 0.,2156 98.38 156.25 Se 2 3.8 12311, 7€.10 74.54 4.483 29.02 11733. 11484, -2.1 389.
$-11-044F7 110.30 27.7 28.0 0.2186 106,91 157.18 3,0 2.2 _ 7242, 70,03 77.57 7.53 36,50 11671, 11275, =-3.4 308,

r ~ + ” IS » & C
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Table C-11. Experimental data for R-11 condensing on tubeG

T P, Peat® Fer Tes LI Fio> v, Re Tw,in’ Tw,out’ AT, AT, Q. Q. 50y 100 Ugs
°F psia psia gpm °F 'Ibm/hr gpm ft/sec °F °F °F °F Btushr  Btu/hr Q Bty
: ‘ hrft<-°F

Run - No.

13.1 69057. $3.99 94,27 0.24 5,08 2921, 2869. ~-1.8 LEE.
4.1 21770. 63.33 94,13 0.80 6.49 2915. 3017. 32.% 3€€.
2.8 14875. G83.05 94.16 1. 11 7. 20 28€5. 2867, C.1 zu,
1.6 8584, €2.7C 94.57 1.87 8.9z 2856, 2800. -2.n 261,

E-11-005¢ 99.21 22.9 23.1 0.0533 9196 38.80 24
E-11-0.066 100.21 23.2 23.5 C.0533 9481 138.77 7
F-11-007¢ 100.81 23.5 23.8 0.0525 95.36 18.13 5.
F-11-008¢ 102.€5 28,2 24,5 C€.052% 9¢,51 38,09 3

oONMND OO
-
g
.
(=1

F~-11-009¢ 97.01 21.9 22.2° 0.0652 92.99 47.89 23. 65695, 90.32 90.64 0.29 6.53 3585. 1284, -E. 4 L4,
F~11-0.106 98.58 22.7 22.9 C(C.0654 9398 47.59 7. 4.1 2095€, €9.9C 90.88 0.97 8.19 3586, 3668. 2.3 7.
E=11-011¢ 99.81 23.2 23.4 C.0658 94,96 47.86 Se 2.8 14367. €9.87 91.24 1.36 9.25 31601, 2527. -2.0 317.
B-11-0126 102.21 24,2 8.4 C.0656 97,19 U47.61 3. 1.6 8301. €S.52 91.86 2.32 11.%2 357, 3472, ~2z.8 %3,
§-11-013¢ 88.€7 18.9 19.2 (€.1785 87.34 130.71 23. 13.0 45753. 61.€8 62.54 0.85 26.7¢€ 9965. 1€096. 1.3

B-11-0 146 95.1% 21.2 21.% 0.1789 92.92 130.35
F=11=-0156 98.%99 22.7 23.0 (.1804 96.46 131,02
F=11-016G 107.48 26.5 26.7 C.1819 104.29 131,11

4.1 14659. €1.9€ 64.58 2.62 31.8¢ 9863. €815. =0.5 z
2.8 10246, €1.98 65.69 3.71 35.1¢€ 9867. 9653. -2.2 z
1.6 6014, €1.95 68.16 6.21 42.43 9770. €310. -4.7 1

n

[N X Wl - W
.

QO aath® AN D
pry

R-11-0176 95.84 21.5 21.8 (€.0863 92.17 62.91 3.0 €2778. €£€.38 B6.8C 0.38 9.25 4756, 4469. -6.0 419,
E-11-0186 98.23 22.5 22,7 0.0865 9416 62.95 . 4.1 20080. B€.10 87.36 1.26 11.%50 4745, 4785. C.8 33¢€.
F-11-0196 99.91 23.2 23.4 C€.0861 9t5.54 €2.56 . 2.8 13518, ¢€€.Ce 87.93 1.87 12.91 4706. 4747. C.9 297.
F-11-020¢ 103.13 24.5 24.8 C.0867 98.17 €2.87 . 1. 6 7982. 85.8C 88.86 3.04 15.80 4710, 4541, -3.6 z43.
§~11-0216¢ 92.59 20.2 20,5 C.1563 90.52 114,15 23.8 13.0 €1596. 7C.39 7t.14 0.72 21.813 8663. 2550, -1.3 3213,
F-11-022¢ 97.69 22.2 22.5 C€.1576 94,90 114,61 7.5 4.1 16403. 70.27 72.57 2.29 26,27 8EUS. 8600. -0.5 €8,
§-11-023¢ 100.99 23.7 23.9 C€.158%5 98,01 114,91 5.2 2.8 11433, 7C.17 73.46 3.28 29.1% 8632, €527. -1.2 U1,
5-11-024¢ 107.9¢6 26.7 26.9 C€.1605 104.54 115.€7 3.0 1.6 6661. €S.96 - 75.42 S.45 35.2¢ 8614, 8161, =5.3 169.
F-11-025¢6 95.02 21.0 21.5 0.1079 91.87 78.72 23.8 13.0 €£9810. ¢€z.17 82.69 0.48 12.%59 5957. £746. -1.°% 38E,
E-11-0266 97.85 22.2 22,6 C.1075 94.03 78.26 7.6 4.1 19109. €1.69 83,26 1.56 15.137 5902. §915. 0.2 313
F-11-0276 100.€9 23.0 23.5 C€.1075 96.25 78.10 5.2 2.8 13142, €1.75 84.05 2.28 17.19 574, €920. 0.8 27E.
E-11-0 286G 103.¢€8 24.7 25.0 C.1071 9£.95 77.60 3.0 1.6 7622. €1.51 85.16 3.65 20.34 5810. £458. -6.1 233,
F-11-029¢G 94,57 20.9 21.3 €.1313 91.92 95.72 23.8 13.0 56810. 77.42 78.05 0.59 16.84 7248, 7005. -3.3 3¢C.
E-11-030C 98.48 22.4 22.8 C.1318 9545 ¢5.79 7.6 4.1 1808€. 77.0¢ 79.01 1.90 20.44 7218, 72¢0. -0.3 ‘€8,
E-11-031¢ 1€0.9% 23.4 23.9 C€.1322 9757 9¢.87 S.2 2.8 12423, 7€.98 79.75 2.76  22.%5% 7202. 7160, ~-0.6 26C.
§-11-032¢ 106 .27 25.7 26.2 C€.1320 102.44 95.33 3.0 1.6 7223. 7€.67 81.28 4.58 27.39 7114, €857. -3.6 211,
5-11-0336G 99.79 23.0 23.4 C.0421 9:z.85 3C.65 23.8 13.0 €9914, $5.87 96.10 0.19 3.81 2306. 2217. =3.9 4913,
F~11-0346.  10C.97 23.5 23.9 0.0816 93.60 30.32 7.6 4,1 22328, 95.83 96.45 0.61 4.813 2278, 2320. 1.9 3eu,
R-11-0 356G 101.76 23.7 24,2 C.0408 94,19 29.67 5.2 2.8 15318. 9%.94 9€.82 0.88 5.38 2227. 2270. 2.0 337.
E-11-03¢€6 103.26 24.5 24.8 C.041C 9t.41 29.80 3.C 1.6 8847, S$5.74 97.22 1.48 6.78 2232, 22€2. -1.4 z€e,
E-11-0376 90.66 19.4 19.8 (.1866 86.78 136.46 23.% 12.8 45465, €2.11 63.00 0.88 28.11 1C380. 10310. -0.7 301.
B~ 11-038¢ 97.C8 21.9 22.3 GC.187C 94.49 136.04 7.5 4.1 14744, €2.31 65.04 2.72 33.41 102€69. 1€2(8. ~-0.6 2€(C,
F-11-0396 1C1.60 23.7 24.1 C.1896 98.83 137.137 €.2 2.8 10327, €2.4C 66.31 3.91 37.24 10312. 10167. -1.4 22€.
F-11-0406 110.28 27.7 28,0 C.1916 10€.94 137.74 3.¢C 1.6 6038, €2.09 68,59 6.50 44,931 10228, 9746. -4.7 18¢.
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Table C-12.

Experimental data for R-11

condensing on tubeH

- po
Run No. Tv’ Ps Psat’ Fc’ c? Mes Fw’ v Re Tw,1'n’ Tw,out’ ATw’ oT, Qc’ Qw’ -_A_Q_x 100 Uo’
°F psia psia gpm °F 1bm/hr gpm ft/sec °F - °F °F °F Btu/hr  Btu/hr 7§ Btu
hr.ft2.°F
R-11-001H 99 .49 22.9 23.2 0.0551 94,87 40.08 22.2 45.0 83624, 96.14 96.47 0.28 3.19 3016. 3124, 3.6 538.
R-11=-002H 99.93 23.0 23.4 0.0549 95,12 39.92 7.6 15.4 28535. 95.59 96.43 0.83 3.92 3003. 3144, 4.7 435.
R~11-003H 100.42 23.4 23.6 0.0547 95.46 39.75 5.2 10.5 19567. 95.61 96.80 1.19 4,21 2988, 3072. 2.8 403,
R=-11-D04H 101.58 23.9 241 0.0547 96.42 39.72 3.0 6.1 11336. 95.58 97.60 2.02 4.99 29481, 3015, 1.1 340.
8-11-009H 98.39 22.7 22.8 0.0848 95,17 61.63 22.2 45.0 B1166. 93.26 93.72 0.42 4.89 4645, 4688, 0.9 539,
R-11-0 10H 99.60 23.2 23.3 0.0841 96.07 61.12 7.6 15.4 27825. 92.99 94,23 1.24 5.99 4600, 4686. 1.9 437,
R-11-0 114 100.52 23.5 23.7 0.0841 96.83 61.08 5.2 10.5 19119, 93.09 94.89 1.80 6.53 4591, 4670. 1.7 399.
R-11-012E 102.36 24,2 24,4 0.0846 98.54 61,28 3.0 6.1 11112, 93,12 96.17 3.04 7.71 4596. 4550, -1.0 339,
R-11-013H 95.42 21.2 2t.6 0.2546 93.98 185.35 22.0 44.6 65610, 75.75 77.05 1.26 19.02 14019. 13850, -1.2 419,
R-11-0 t4H 100.32 23.2 23.6 0.2559 98.54 185.u46 7.6 15.4 23150. 76.23 79.90 3.66 22.2% 13944. 13873, ~-0.5 356.
R-11-015H 102.98 24,4 24.7 0.2580 101.13 186.56 5.2 10.5 16031. 76.34 81.70 5.34 23.96 13981. 13858, -0.9 332.
R~11-0168 108.77 27.0 27.3 0.2612 106.68 187.87 3.0 6.1 9augs, 76.55 85.59 9,02 27.70 13977. 13496, -3.4 287.
R-11-017H 97.77 22.2 22.5 0.1122 94.80 81.60 22.2 45,0 78622, 90.40 91,00 0.55 7.07 6155, 6137. ~-0.3 495,
R-11-0 18H 99.41 23.0 23.2 0.1122 96.25 81,49 6,8 13.8 24130. 90.05 91.69 1.63 8.54 6134, 5534, -9.8 408.
B~-11-019H 100.66 23.4 23.7 0.1126 97.40 81.67 5.2 10.5 18575. 90.25 92.64 2.37 9.22 6138, 6138. 0.0 378.
R-11-020H 102.91 24.5 24,7 0.1131 99.61 81.87 3.0 6.1 10799, 90.09 94.14 4,04 10.80 6136, 6035, ~1.6 323,
B=11-021H 97.20 22.2 22.3 0.1889 95.16 137.33 22,2 45.0 73006. 83.79 84.75 0.91 12.93 10365. 10111, ~-2. 4 4s6.
R=11-022H 101.30 23.7 24.0 0.1967 99.05 142,46 7.6 15.4 25304, 83.90 86.70 2.81 16.00 10698, 10665. -0.3 380.
R-11-023H 103.13 24.7 24,8 0.1977 100.62 143,03 5.2 10.5 17454, 83.93 88.02 4.%1 17.15 10716. 10659, -0.5 355.
R=-11-0204H 107.29 26,4 26.6 0.1992 104.65 143.56 3.0 6.1 10236. 84,08 90,92 6.82 19.79 10700, 10192, -4.8 307.
R-11-025H 99.45 22.9 23.2 0.0468 94,46 38,08 22.2 45.0 84134, 96.72 96.99 0.23 2.60 2565, 2572, 0.3 56 1.
R£-11-026H 99.89 23.2 23.4 0.04862 94.56 33.60 7.6 15.4 28747. 96.33 97.03 0.70 3.21 2528. 2642, 4.5 847,
R=11-027H 100.26 23.4 23,6 0.0464 94.92 33.75 5.2 10.5 19687. 96.25 97.27 1.02 3.49 2538. 2635. 3.8 413,
R-11-028H 100.97 23.7 23.9 0.0464 95.45 33.73 3.0 6.1 11369, 96.01 97.69 1.68 4,12 2534, 2503. -1.2 350.
R=-11-029H 97.56 22.2 22.5 0.1608 95.36 116.88 22.0 44,6 74444, 86.38 87.21 0.78 10.76 8818, 8536. =-3.2 465,
R-11-030H 99.93 23.2 23.4 0.1602 97.30 116.22 7.6 15.4 25844, 86.08 88,35 2.28 12,72 8742, 8638, ~1.2 390.
R-11-031H 101.37 23.9 24.0 0.1611 98.58 116.75 5.2 10.5 17770. 85.95 89.31 3.38 13.74 8766, 8749, -0.2 363.
R-11-032H 104.50 25.2 25.4 0.161' 101.53 116.82 3.0 6.1 10383, 85.95 91.48 5.51 15.79 8738. 8240, ~5.7 314,
R-11-033R 96 .65 21,7 22.1 0.1349 94,17 98,19 22,2 u5.0 76082. 87.52 88,22 0.65 8.78 T7415. 7242, -2.3 480,
R=-11-034H 98.28 22,7 22.8 0.13517 96.01 98.13 7.6 15.4 26183, 87.33 89.31 2.00 9.96 7397. 7555. 2.1 422.
R-11-035H 100.28 23.2 23.6 0.1349 97.40 97.85 5.2 10.5 18029. 87.42 90.32 2.91 1.4 7357. 7539. 2.5 366.
R=-11-036H 102.79 24.4 24.6 0.1356 99.63 98.15 3.0 6.1 10499, 87.30 92.04 4,73 13.12 7357. 7067. -3.9 319.
R-11-037H 99.19 22.7 23.1 0.0716 94.81 52,06 22.2 45,0 82644, 94.91 95,29 0.34 4.09 3920. 3770. JE.B Suu,
R-11-038H 100.11 23.2 23,5 0.0711 95.52 S1.71 7.6 15.4 28291, 94,57 95.62 1.04 5. 02 3889, 39%6. 1.7 440,
R-11-039H 100.83 23.5 23.8 0.0711 96.16 51.68 5.2 10.5 19424, 94,66 96,15 1.49 S.42 3883. 3856. =0.7 407,
B-11-0801 102.44 24,2 24.5 0.0711 97.65 S1.61 3.0 6.1 11268. 94.78 97.31 2.53 6.39 3870. 3770. =2.%6 344.
R=11-041H 96 .56 21.7 22.1 0.2200 94,40 160.09 22.0 44.6 69302. 80,19 81.31 1.08 15,81 12092. 11842, ~2.1 435,
R=11-042H 100.54 23.4 23.7 0.2203 98.07 159.71 7.5 15.2 23958, 80.27 83.50 3.21 18.66 12005. 12029, 0.2 366.
R-11=-0043H 102.89 24,4 24,7 0.2218 100.33 160.49 5.2 10.5 16802. 80,49 85.14 4,64 20.07 12028. 12037. 0.1 340.
B-11-048H  107.27  26.4  26.6 0.2223 104.45 160,19 3.0 6,1  9868. 80.42 88.16 7,74 22.98 11980, 11581. -3.0  295.
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Table C-13, Experimental data for R-11  condensing on tube J

P, P F., Ter m Fs v, T T AT AT, Q. Q.,

Run No. v* sat’ c c? Re w,in® ‘'w,out? W’ c W 80y 100 Yo
°F - psia  psia gpm °F b, /hr - gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu

‘ : hreft2.°F
E~11-005J 99.33 22.9 23.2 0.0539 93.79 39.22 22.5 18.1 71116, 94.27 94.57 0.26 4,91 29¢%2. 2925. -C.9 €74,
R=11-0063 100.50 23.2 23.7 C€.0539 94,717 39.18 7.6 6.1 24022. 98.02 94.82 0.79 6.08 2945, 3009. 2.2 u6z.
E~11=0073 101.41 23.7 24,0 C.0536 95,37 39.0C 5.2 4.2 16476. 98.06 95.22 1.1€ 6.77 2928, 2997. 2.3. 413,
8-11-0083  103.28 = 24.7 28,8 C.0534 97.08 38.78 2.9 2.3 9222. $3.99 95.93 1.94 8.32 2905. 2801, -3.6 333,
E-11-0093 96.30 21.7 22.0 0.0886 92.55 61.66 22.5 18.1 64969. 86€.35 86.80 0.41 9.72 46%59. 4550. -2.3 4s7.
BE-11-0103 98.29 22.4 22.8 C.0C888 93,82 61.74 7.6 6.1 22023. £6.25 B87.51 1.27 1.4 4653, 48C7. 3.3 les.
B=11-011J 99.77 23.0 23.4 0.084€ 95,25 61.50 5.2 4.2 15132, ¢€6.38 88,13 1.80 12,54 4627. 4675. 1.0 €2,
E=~11-0123 103.07 24.4 24.8 (C.0856 98.03 62.05 2.9 2.3 84T7€. £6.03 89.17 3.12 15.46 4649. 4508. ~3.0 287.
¥=11-013J 92.86 20.2 20.6 0.1764 9C.88 128.80 22.2 17.9 46534. 61.37 62.27 0.89 31.04 9772. €839. 0.7 .. 200.
B-11-0144J 97.62  22.2 2.5 0.1759 94,99 127.92 Toa6 6.1 16175, €1.62 64.14 2.52 34,73 9649, €554, ~-1.0 Z2€¢,
B-11-0153 101.03 23.5 23.9 0.1765 98.21 127.9% 5.2 4.2 11183. €1.79 65.45 3.66 37.42 9612, §5C7. -1.1 i
B-11-0163 108.09 26.5 27.0 0.1782 10483 128.39 3.0 2. 4 6570. €1.85 67.94 6.09 43.1§ 9560. €130, -4.5 <11,
5-11-0173 97.58 22.0 2.5 €.0633 92.65 u6.1z 22.5 18.1 68816. 91.34 91.69 0.31 6.06 3479. 3429, -1.4 cue.
8-11-018J 98.72 22.4 22.9 - 0.0628 - 93,34 45.77 7.6 6.1 23205. 9C.92 91.83 0.90 7.35% 3448, 3395, -1.¢ UYE,
R-11-019J 99.717 22.7 23.4 C€.0626 94,17 us5.58 5.2 4.2 15914, SC.90 92.25 1.33 8. 20 3429, 3455. 0.8 ig¢,
E-11-020J 101.68  23.7 24.2 0.0618 95.89 44.89 3.0 2.4 9208, SC.74 92.93 2.18 9.85 3369. 3283, -3.5 32€.
B-11-0213 97.58 22.0 22.5 (0.0633 92,65 46.12 22.5 18.1 €8816. 91.34 91.69 0.31 6. 06 3479. 3429, -1.4 sug.
E-11-0229 98.72 22.4 22.9 C€.0628 93.384 45.77 7.6 6.1 23205. 9C.92 91.83 0.90 7.35 3448, 2395, -1 ¢ LT
B-11-0233 99.77 22.7 23.4 '0.0626 94.17 65.58 5.2 4.2 18914, S$C.90 92.25 1.33 8. 20 3429. Juss. 0.8 399,
E-11-0244 101.68 23.7 28,2 0.0618 9%5.89 44.89 3.C 2.4 9208. 90.74 92.93 2.18 9.85 3369. 3253, -3.%5 32¢.
§-11-0253 95.47 21.2 21.6 0.0768 91.67 56.03 22.% 18.1 6549C. 87.04 87.46 0.37 8.22 4238, 4169, -1.6 492,
B=-11-02€J 96.99 - 21.9 2242 €.0767 92.82 55.92 7.6 6.1 22142. €6.78 87.89 1.12 9.66 4222, 4243, .- 417,
B-11=0273 98.13 22.2 22.7 0.0755 93.70 S%5.00 5.2 4.2 15188. €€.75 88.35 1.61 10.59 4146. 4t170. 0.6 374.
E-11-028J 100.75  23.4 23.8 C.0757 96.22 £5.02 3.0 2.4 8797. 8€.54 89,22 2.66 12.87 4135, 31972, -3.9 3c.
B-11-0293 95.64 21.5 21.7 C.1145 92,85 83,42 22.5 18.1 £59966. 179.55 8C.15 0.56 15.78¢ 63C8. €3C8., C.0 2E1.
E=11-030J 98.31 2.5 2.8 C.1t1u4 95,25 83.21 7.6 6.1 20307. 79.22 80.89 1.66  18.25 6271, €282, 0.2 aze.
E-11-0313  100.07 23.2 23.5 0.1144 9€,63 831,10 5.2 4.2 13942, 7%.12 81.54 2.41 19.74  62%0. €244, -C.1 30z.
E-11-0323 108.54 25.4 25.4 C.1151 100.84 £3.26 2.9 2.3 7824. 78.77 82.91 4.13 23.70 6227. §982. -3.9 2581,
B-11-0330 v .47 21.0 21,2  0.1583 92.24 115.43 22.4 18.1 S1477. €7.97 68.78 0.80 26.C8 8741. 2943, 2.3 3zC.
i-11-0343 98.97 22.7 23.0 C€.1591 9€.31 115.54 7.6 6.1 17708. €8.25 70.53 2.27 29.59 8701. 8635. -C.8 zf1.
E-11-035J 101.81 24.0 28.2. 0.1601 98,85 115.97 5.2 4.2 12199. €8.24 71.55 3.317 3.9 8703. 8600. -1.2 26C.
BE-11-0364a 107.65 26.7 26.8 C€.1607 104.25 115.81 3.¢C 2.4 7t4C. €8.24 73.70 5.46 36.68 8628, 8186. -S.1 224.
£-11-0373 100.73 23.4 23.8 0.0452 94.58 32.86 22.5 18.1 72973. 96.76 97.01% 0.21 3. 84 24€9. 2394, -3.C €13,
8~11-01383 101.51 21.6 24,1 C.0449 94.96 32.69 7.6 6.1 24629, 9%€.48 97.14 0.66 4.70 2454, 2509, 2.3 4sE.
E=11-039J 102.19 24,2 4.4 C.0u49 95.30 32.68 5.2 4.2 16874. 9€.46 97.41 0.95 5425 2451, 2481, 0.0 byc,
B-11=-080J 103.72 248.7 25.0 0.0849 9€.59 32.64 3.0 2.4 $763. 96.4C 97.98 1.58 6.53 2444, 2356. -3.6€ 7.
E-11-041J 95.16 21.2 21.5 0.0983 92.39 71.66 22.5 18.1 62049. €2.36 82.88 0.49 12.54 5422. S4e6. 0.8 U1z,
B-11-0429 97.25 22.2 22.3 C€.0983 93.61 71.58 7.6 6.1 21012, 8z.11 B83.55 1.43 1,43 5402, 5410. 0.2 357,
B-11-0433 98.56  22.7 42.9 €.0970 9503 7C.56 5.2 4.2 14417, 82.04 84.07 2.02 15.59 5317. €243, -1.4 327.
E-11-084J3 101.91 24,2 24,3 0.0975 97.59 7€.70 3.0 2. 4 8355, €1.69 85.17 3.u8 18.48 5305. £2C€7. -1.9 24,
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Table C<14. Experimental data for R-21 condensing on tubeA

Run No. Tys Py Psat*  For Tes Mo Fye Vs Re Twyint Twouts ATy oT, Q. Qe a X 100 Uys
°F psia psia gpm °F Ibm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
Jhreft2.cF
B-21-001A 127.28 61.9 62.3 C.1688 119.45 110.52 22.5 18.% 57202, 75.67 76.58 0.90 51.16 10043. 10122. 0.8 188,
§-21-002A 132.03 66.0 67.0 0.168€6 123.74 109.84 7.5 6.0 19242, 75.51 78.16 2.65 55.20 9898. 9907. 0.1 171.
£=-21-0032 135.37 69.9 70.4 C.1701 126.66 110.49 52 4.2 13436. 75.52 79.27 3.75 57.97 9897. 9726. -1.7 163.
B=21-004A 141.77 76.7 77.4 C€.1700 132,31 109.72 3.0 2.4 7947. 76.22 82.52 631 62.40 97 14. 9442, ~2.8 149,
B=-21-008a 101.01 40.4 40.7 C€.0871 93.27 58.648 22.5 18.1 S5531€. 73.28 173.79 0.51 27.47 5567. 5697. 2.4 194,
B=-21-009) 103.35 41.9 42,4 (0.0852 94.80 57.29 7.5 6.0 18572. 73.38 74.80 1.43 29.26 5418, 5341. -1.4 177.
§-21-0101 105.94 43.9 44,3 C€.0862 97,80 57.85 5.0 4.0 12508. 73.848 75,90 2,07 31.07 5449, 5159. ~5.3 167.
B-21-011A 109. 18 46.2 46.7 €.0857 99.84 57.30 3.0 2. 4 7556. 73.68 77.10 3.42 33.79 5369. 5116, =-4.7 152,
B-21-0122 109.18 45.9 46.7 0€.1128 101.10 75.35 22.5 18.1 5524€. 73.12 73.76 0.64 35.74 7059. 7132, 1.0 189.
E~21-013A 112.89 48.9 49.6 C€.1120 103.92 74.61 7.5 6.0 18631. 73.41 75.26 1.85 38.56 6948, 6937. -0.2 172.
B-21-014A 114.61 50.4 51.0 0.112% 105,78 74.79 5.2 4.2 12868. 72.76 75.32 2.57 40.57 6944, €654, -4.2 162,
R=-21-015A 118.79 £4.0 S4.6 C.1118 109.19 74.03 3.0 2. 4, 7529. 72.97 77.26 4.29 43.67 6826. 6419. -6,0 149.
E-21-016A 119.34 54,2 55.1 0.1472 111,57 97.21 22.5 18.1 55515. 73.41 74.21 0.80 45.53 8955. 8950. -0.0 188.
B-21-017A 124,32 58.7 59.5 C.1482 115,71 97.46 7.0 5.6 17371. 173.04 75.47 2.43 50.07 8902. 8498, -4.5 170.
B~21-018A 126.€8 60.9 61.7 C.1489 118.07 97.62 5.2 4,2 12927. 72.68 76.10 3.42 52.29 8880. €876, -C.0 16z,
E-21-0192 132.63 66.7 67.6 0.1484 122,97 96.79 3.0 2.4 762z. 73.25 78.91 5.66 56.5% 8712, 8472, -2.8 147,
R-21-0202 112.59 48.5 49.4 C€.1299 104.65 86.41 22.5 18.1 54000. 71.22 71.96 0.74 41.00 8051. 8317. 3.3 188.
R-21-021A 116.51 51.7 52.6 0.1298 108.07 86.04 7.5 6.0 18089. 71.01 73.17 2.16 44.42 7963. 8082, 1.5 171.
B~21-022A 119.69 54.5 55.4 0.1313 111.74 86.72 5.2 4.2 12616. 70.99 74.07 3.08 47.16 7984, 7980. -0.1 162z,
R-21-0232 124 .45 58.7 59.7 0.1310 115.53 86.12 3.0 2. 4 7358. 70.81 75.90 5.08 51.10 7864, 7607. -3.3 147.
§=21-0241 114,87 50.4 1.3 0.1371 106.82 91.04 22.%5 18.1 S4015. 71.23 72.00 0.76 43,26 8449, 8560. 1.3 187.
B=-21-025A 118.44 53.4 S4.3 0.1372 109.93 90.78 7.5 6.0 17962. 70.33 72.54 2.21 47.01% 8375. 8277. ~1.2 17C.
BR-21-026A 121,48 $6.0 56.9 C.137€6 112.65 90.75 5.2 4.2 12627. 71.05 74.14 3.09 48.85 8330, 8017, -3.8 1613.
§-21-0272 126.85 61.0 61.9 0.1371 117.30 SC.01 3.0 2.4 T424. 71.44  76.65 5.21 52.81 8185. 7799. -4.7 148.
R-21-028A 103.48 42.0 42.5 C.1027 97.%58 68.84 22.5 18.1 53293. 70.30 70.91 0.61 32.87 6510. 6880. 5.7 189,
B-21-029A 106.24 44,0 44.5 C.101S 98.89 67.97 7.5 6.0 17877. 70.21 71.95 1.75 35.16 6399, €543. 2.3 174.
B-21-0301 108.66 45.7 46.3 C.1016 100.84 67.90 5.2 4,2 12533. 170.72 73.M 2.38 36.75 6367. 6197. -2.7 16S.
B~21-031A 114.48 0.2 50.9 0.1031 105.56 68.55 3.0 2.4 7432, 72.07 76.17 4.09 40,36 6367. 6126. -3.8 151.
BR-21-0322a 97.88 38.5 38.6 0.0613 89.91 41,41 22.5 18.1 58984, 78.35 78.72 0.37 19.34 3951, 4162. 5.3 16¢.,
B=-21-033A 99.23 39.4 39.5 (.0605 90.56 40.83 7.5 6.0 19659. 78.01 79.05 1.04 20.70 3887. 3879. -0.2 179.
R~21-034A 100.31 40.0 40.2 C€.,0602 91.35 40.65 5.2 4.2 13660. 77.99 79.41 .42 21.61 3863. 3684. ~4,6 171.
R-21-035A 102.74 41.5 41.9 (€.0589 92.70 39.68 3.0 2.4 7999. 78.72 81.06 2.34 22.85 3756. 3499, -6.8 157.
R-21-036A 93,27 35.4 35.6 C.0478 85.05 32.49 22.5 18.1 58936. 78.33 78.61 0.29 14.80 3122. 3212, 2.9 zCz.
R=-21-0372 92.96 34.9 35.4 C.0475 8u4.74 32,25 7.5 6.0 19245. 7€.45 77.25 0.80 16.11 3100. 3008. -3.1 184,
R=21-038A 93.44 35.2 35.7 0.0463 84,74 31.47 5.2 4,2 13362, 76,40 77.52 .13 16.48 3023. 2918. -3.5 178.
R-21-039a 95.23 36.5 36.9 0.0458 85.53 3111 3.0 2.4 7770. 76.65 78.50 1.85 17.65 2980. 2772. =17.0 161,
R-21-040A 90.08 33,2 33.7 C.0394 82.24 26.86 22.5 18.1 58757. 78.11 78.35 0.24 11.85 2594, 2687. 3.6 z09.
B-21-0412 91.00 33.7 34,2 0.0390 82.41 26.55 7.5 6.0 19561. 77.81 78.45 0.65 12.87 2560. 2424, -5.3 190.
B-21-04212 92.00 34.4 34.8 0.038z 82.85 25.97 5.2 4.2 13729. 178.65 79.56 0.91 12.90 2500. 2372. -5.1 18%.
R=-21-043A 93.31 35.2 35.6 (€.0387 83,82 26.32 3.0 2.4 7862. 77.71 79.31 1.60 14,80 2529. 2395, -5.3 163,
R-21-044a 100.96 39.7 40.7 C.0676 92.49 45.54 22.5 18.1 60012, 79.72 80.11 0.39 21.0¢ 4324, 4404, 1.9 196.
B-21-0452 102.61 40.7 41.9 C.0674 93.58 45.40 7.5 6.0 19962. 79.19 80.30 1.11 22.86 4299. 4135, -3.8 180.
R-21-046A 103.78 42.2 42.7 0.0674 94,62 45.31 5.2 4,2 13834, 78.91 80.51 1.60 24,07 4283, 4156, -3.0 17¢.
3.0 2.4 8046, 79.02 81,70 2.68 25.91 4196. 4008, -4.5 158,

R=21-047A 106.29 44,2 44,5 0.0664 96,45 44,58

c Pl 4 » s ' 4 (
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Table C-14 (continued)
Run No. Ty Ps Psat  Fer Tes M Fus v Re w,in® Twoout® ATy aT, Y Q,: AQ ¢ 00 Uy
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q

hr-ft2.°F
R-21=-048A 85.97 3t.0 31.3 0.0342 78.95 23.35 22.2 17.9 56387. 75.9% 76.16 0,22 9.92 2268. 2452, 8.1 218.
R=21-049A 86.72 31.2 31.7 (€.0333 78.76 22.75 7.5 6.0 19037. 7%.72 76.28 0.55 10.72 2208. 2074, -6.1 197,
F=21=-0504 87 .55 31.7 32,2 0.032¢ 78.76 22.26 5.2 4.2 13318, 76.32 77.08 0.76 10.85 2158. 1980. -8.2 190.
R-21-051A 88.95. 32.5 33,0 0,0328 79.73 22.37 3.0 2.4 7692. 76.13 T7.44 .31 12,16 2164, 1958. -9.5 17¢C.
R=-21-052A 99.14 3¢6.0 39.4 -C.0758 91.74 S51.12 22.5 18.1 56469. 74.90 75.35 0.45 24.02 4868. §091. 4.6 194.
R-21-0532 101.18 40. 4 40,8 0.0750 93.14% 50.50 7.5 6.0 18857. 74.€4 75,89 1.25 25.92 4793, 4667. =2.6 177.
R=-21-0542 102.70 41.4 41.9 C.074S5 94.23 S0.09 542 4.2 13164, 74.90 76.68 1.78 26.90 4743, 4627, -2.4 168,
R=21-055A 105.86 43.7 44,2 C€.0732 96.36 49,19 3.0 2.4 7716. 75.58 78.48 2.89 28.83 4634, 4332, -6.5 154.
R-21-056A" 94,88 36.2 36.6 C€.055C 86.98 37.31 22.5 18.1 58360. 177.53 77.86 0.33 17.19 3577, 3718. 3.9 199,
§-21-057A 95.84 36.7 37.3 0.0551 87.68 37.30 7.5 6.0 19305. 7€.€3  77.55 0.91 18.75 3570. 34821, -4.2 182,
R-21-058) ' 96.84 37.0 37.9 C€.0537 88.07 36.37 5.2 4.2 13474, 76,97 78.27 1.30 19,22 3475. 3376. -2.9 . 173,
R-21-059A . 97.58 37.7 38.4 C.0545 88.90 36.84 3.0 2.4 7605. 74.78 77.Qj‘_ 2.23 21.68 3516. 3335. -S.1 B -1
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Table C-15. Experimental data for R-22  condensing on tube A

Run No. Ty P, Psat>  Foo Tes Mes  Fye v Re  Tw,in® Twout® ATy 8T, Q> O a x 100 o’
°F psia psia gpm - °F lbm/hr gpm - ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
hr-ft2-5F

R=-22-001A 85.63 173.2 171.9 0.0505 76.71 30.21
R-22-0022 87.50 177.2 176.7 0.0523 8277 30.96
R-22-003A 89.49 183.2 181.8 0.0515 81.87 30.53
R=22-00412 86.45 175.7 174.0 0.0537 81.07 31.89

N

18.1 56877. 75.00 75.27 0.20 10.49 2312, 2301, -0.5 211,
4.2 13054, 74.67 75.61 0.89 12.36 2355, 2317. -6 182.
2.4 7598. 75.04 76.61 1.53 13.66 2307. 2287. ~0.9 161,
6.1 18888. TU.03 74.71 0.64 12.08 2434, - 2426. -0.3 192.

B-22-005A 83.83 168.2 167.5 0.0291 77.18 17.42
R=-22-006A 85.77 172.7 172.3 0.0291 76.52 17.44
R-22-007A 84.16 168.9 168.3 0.0306 77.91 18.27
R-22-0081A 84.98 171.2 170.3 0.0310 78.67 18.50

6.1 19632. 77.18 77.57 0.36 6.45 1341, 1372. 2.4 198.
2.4 7824. 77.67 718.57 0.87 7.65 1334, 1308. -2.0 167.
18.1 58663. 78.01 78.20 0.12 6.05 1405, 1381. =17 222.
4.2 13502. 77.48 78.07 0.54 7.20 1419, 1409. ~0.7 188.

~N
.

R=22-009A 89.65 182.5 182.2 0.0786 8u4.78 46.34
R=-22-0 10A 93.44 192.2 192.2 0.0790 87.81 46.30
R=-22-011A 90.20 184.2 183.6 0.0802 86.75 47.09

6.1 18236. 71.09 72.07 0.92 18.07 3500. 3494. -0.2 185.
2.4 7292. 71.56 73.79 2.19 20.77 3452, 3279. ~5.0 159.
18.1 55391. 73.45 73.83 0.32 16.56  3550. 3547. -0.1 205.

I

ONOUVT ONAUN O NUo 0o w

R-22-012A 89.40 181.9 181.5 0.0692 85.17 40.78
R-22-013A 90.32 184.5 183.9 0.0702 87.08 41,21
R=22-0 14A 90.99 185.7 185.7 0.0702 87.58 41.17
R-22-015A 93.19 191.7 191.6 0.0694 B87.97 40.66

~

18.1 56494, 74.99 75.33 0.27 14.25 3082. 30482. -1.3 207.
6.1 18888. 73.93 74.81 0.83 15.95 3105. 3158. 1.7 186.
4.2 12895, 73.59 74.81 1.17 16.79 3095. 3048. -1.5 176.
2. 4 T495. 73.74 75.80 2.02 18.42 3034, 3029. -0.2 157.

B=22-0161 89.13 181.0 180.8 0.0912 87.38 53.50
R-22-017A 90.66 185.2 184.8 0.0908 88.80 53.11
R~22-0 18A 91.85 188.2 188.0 0.0904 89.73 52.77
R=22-019A 94 .84 196.2 196.1 0.0906 92,18 52.63

N

18.1 52973. 69.95 70.37 0.35 18.97 4048, 3957. -2.2 204.
6.1 17834, 69.37 70.46 1.07 20.74 3997. 4063. 1.6 184,
4.2 12226. 69.26 70.86 1.51 21.79 3955, 3921. ~0.9 173.
2.4 7153. 69.84 72.36 2.52 23.74 3904. 3776. -3.3 157.

R=22-0201 89.53 182.2 181.9 0.1074 86.64 63.08
R=22-021A 92.00 188.7 188.4 0.1074 87.25 63.01
R=-22-022A 93.72 193.2 193.0 0.1072 90.02 62.54
R-22-0232 98.17 205.2 205.3 0.1091 9529 62.98

N

18.1 50779. 66.82 67.30 0.42 22.47 4766. 4756. =0.2 203.
6.1 17236. 66.76 68.06 1.27 24.59 4721, 4815. 2.0 183.
4.2 11877. 67.02 68.83 1.79  25.79 4658, 4651. -0.1 172.
2.4 7010. 68.04 71.17 3.09 28.56 4617. 4638. 0.5 154.

R=-22-024A 87.78 175.5 177.4 0.1263 85,41 74.36
R-22-025A 90.48 184.7 184.3 0.1251 88.26 73.23
R-22-026A 97.43 202.2 203.3 0.1249 92.41 72,51

[
NN ~ W W~NN w 3N WO gN wWongN N oW [T R, SEN RN ~NwannN

18.1 45939. 59.73 60.30 0.50 27.77 5651. 5644 . -0.1 194,
6.1 15872. 60.82 62.31 .44 28.9 5515. 5468. -0.8 182.
2.4 6537. 62.81 66.28 3.47 32.88 5329. 5206. =2.3 155.

R=22-027a 91.26 186.2 186.4 0.1446 88.11 84.68
R-22-028A 98.11 205.7 205.2 0.1489 96.02 85.80
R-22-029A 101.97 216.2 216.4 0.1499 99.31 85.79
R-22-030A 95.45 196.7 197.7 0.1459 92,55 84.70

(54

18.1 46463. 60.48 61.10 0.56 30.47 6360. 63481, -0.3 199.
4.2 11128. 62.05 64.48 2.37 34.85 6291. 6153, -2.2 172.
2. 4 6421. 61.20 65.35 4.08 38.69 6201. 6117. -1.3 153.
6.1 15922. 60.93 62.65 1.66 33.66 6270. 6304. 0.5 178.

R-22-031A 93.25 191.2 191.7 0.1578 90.57 91.93
R-22-032aA 98.23 205.7 205.5 0.1603 95.22 92.56
R-22-033A 101.17 214.7 214.0 0.1641 98.30 94.11

(34

18.1 46159. 60.00 60.68 0.60 32.91 6858, 6734, -1.8 199.
6.1 16053. 61.41 63.30 1.82 35.87 6783, 6919. 2.0 181.
4.2 11095. 61.71 64.41 2.61 38.11 6822. 6781. -0.6 171

oNvawm S NV LR N1, AO N, oowm OO

R=-22-0342 98.18 205.2 205.4 0.1784 95.86 102.86 22. 18.1 47160. 61.45 62.19 0.67 36.36 7539. 7487. -0.7 198.
B-22-035A 102.33 217.2 217.4 0.1821 100.21 104,01 7. 6.1 16168. 61.85 63.86 1.98 39.47 7507. 7519. 0.2 182,
8-22-036A 104.97 225.7 225.3 0.1842 101.88 104.87 5. 4.2 11151, 61.97 64.86 2.85 #1.55 7493, 7402, ~-1.2 172.
R-22-037a 84.23 168.7 168.5 0.0822 82.41 24.97 22. 18.1 57132, 75.92 76.14 0.16 8.20 1920. 1830. -4.7 224,
R~-22-03812 88.74 170.8 169.7 0.0822 8269 24.96 7. 6.1 19199, 75.36 75.90 0.50 9.12 1916. 1896. -1.0 201.
R-22-039A 84.86 170.7 170.0 0.0422 83.00 24.94 S. 4.2 13064. 74.81 75.60 0.73 9.66 19 14, 1886. -1.5 189,
R-22-040A 85.87 173.0 172.5 0.0415 83.80 24.53 3. 2.4 7537. T4.59 75.82 1.19 10.67 1876. 1779. -5.1 168.
R-22-0412 89.61 180.7 182.1 0.1211 87.22 71.03 22, 18.1 48545. 63.58 64.11 0.47 25.77 5365, 5284. -1.5 199.
R=-22-0%42A 91.90 188.2 188.1 0.1193 90.16 69.58 7. 6.1 16635. 64.16 65.57 1.37  27.03 5215. 5191. -0.4 184,
R=-22-0432 93.96 193.7 193.7 0.1193 90.65 69.51 5. 4.2 11516, 64.72 66.68 1.93 28.27 5172, 5009. =3.1 175.
R-22-048A 98.41 205.7 206.0 0.1215 95.97 70.01 3. 2. 4 6780. 65.50 68.81 3.28  31.26 5127, 4917, ~4.1 157.

E . ¥ 4 » [ r 2 (ﬁ
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Table C-16. Experimental data for R-22  condensing on tubeD

Run No. Ty Py Psat»  Fer Tes Me»  Fypo Vs Re  Tw,in* Twout® 4Ty a1, Q. W A0y 100 Yo’

°F psia psia gpm °F ]bm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/nr Bty

hr.ft2.°F

1-22-001D 83.12 165.7 165.8 0.0697 B81.61 41.30 22.5 14.1 55540. 78.09 78.841 0.27 4.87 3187. 3019. -5.3 585.
R=-22-002D 8%.08 168.5 168.1 0.0702 82.05 81.61 7.6 4.8 18694, 77.54 78.39 0.84 6.11 3201. 3185, =~0.5 468,
R=-22-003D 84,90 170.2 170.1 0.0698 83,03 81.30 5.2 3.3 12813, 77.50 78.71 1.21 6.80 3169. 3139, -0.9 417,
R-22-004D 86.97 175.7 175.3 0.0682 83.59 80.31 3.0 1.9 7454, 77.78 79.717 1.96 8. 20 3072. 2938, -4.4 335.
R=-22-005D 83.20  166.2 166.,0 0.0525 78.95 31.30 22.7 14.2 57344. 79.96 80.22 0.20 3.10 2815, 2287. =-5.3 696,
R-22-006D 83.92 167.9 167.7 0.05217 79.03 31.06 7.6 8.8 19156, 79.58 80.25 0.63 4.01 2391. 2381. ~0.4 S33.
R=22-007D 84,82 170.2 169.9 0.0521 78.9% 31.07 5.2 3.3 13162, 79.77 80.73 0.92 8,57 2384, 2387. 0.1 - 66,
®-22-000D 86.61 174.7 174.% 0.0521 80.89 30.98 3.0 1.9 7653. 80.12 81.64 1.51 5.73 2363. 2263, -4,2 369,
R=-22-009D 82.56 168.7 164.8 0.0799 79.71 47.51 22,7 1'0;2 54830. 76.35 76.73 0.31 6.02 3673. 3533. -3.8 S46.
R~-22-0 10D 83.55 167.2 166.8 0.0799 8145 47,36 7.6 4.8 18255. 75.61 76.60 0.95 7.45 3649, 3587. ~1.7 438,
R-22~011D 88.25 169.0 168.5 0.0789 81.33 86.79 5.2 3.3 12484, 715.36 76.77 1. 37 8.19 3597. 3549, -1.3 393.
R-22-012D 86.58 178.7 174.3 0.0781 82,64 46.20 3.0 1.9 7255. 75.47 77.80 2.29 9,95 3525. 3423, -2.9 317.
R-22-013D 82.32 1684.2 163.8 0.0392 77.00 23.45 22,7 14.2 57485. 80.18 80.%0 0.15 2.03 1814, 1721, -S5.1 799.
R-22-0 14D 82.57 164.9 168,84 0.0803 77.41 24.07 7.6 8.8 19108, 79.45 79.98 0.49 2.85 1861. 1858, -0.4 584,
R-22-0 15D 82.99 . 165.7 165.5 0.0403 78.55 24.02 5.2 3.3 13084, 79.41 80.18 0.70 3.21 1854, 1813, =-2.2 516.
R-22-0 16D 84.34 169.2 168.8 0.0402 78.21 24.01 3.0 1.9 7592. 79.64 80.83 1.18 4.1 1846. 1764, -3.4 402,
R-22-017D 81.3% 161.7 161.5  0.0886 80.16 52,68 22.7 14.2 53269. 78.10 74.51 0.35 7.04 4087, 3918, ~4.1 520.
R=-22-018D 83.96 168.2 167.8 0.0878 82.34 52.01 S.4 3.8 12735. 73.94 75.43 1. 45 9.27 5002, 3906. -2.4 386.
R-22-019D 82.98 165.7  165.3 0.0886 81.75  52.52 7.6 4.8 17841, 73.78 74.88 1.06 8.61 3055. 4015. -1.0 421,
R-22-020D 86.68 175.0 174.6 0.0876 B84.69 51.65 3.0 1.9 7132.  74.04 76.57 2.51 11.38 3940. 3762. ~-h.5 310.
R~22-021D 82.80 164.5  164.0 0.0485 77.78 28.95 22.7 14.2 '57035. 79. 55 79.78 0.19 2.74 2239. 2140. -4.34 131.
R-22-022D 83.09 166.2 165.7 0.0485 77.84 28.95 7.6 8.8 19056. 79.18 79.80 0.60 3.60 2234, 227M. 1.7 555.
R-22-023D 83.80 166.7 < 166.5  0.0485 - 78,90 ' 28.89 5.2 3.3 13008. 78.83 79.73 0.89 4,12 2227. 2319. 4.1 484,
R-22-0246D 88.53 169.7 : 169.2 0.0477 78.98 28.39 3.0 1.9 7510. 78.64 80.09 1.47 5. 17 2181, 2198, 0.8 378.
R=-22-025D 83.21 166.0 166.0 0.0630 79.47 37.52 22.7 14.2 56585. 78.87 . 79.18 0.25 8.18 2894, 2808, -3..0 619.
R-22-026D 83.22 168.9 168.5 0.0636 79.85 37.85 7.6 8.8 18910. 78.48 79.28 0.77 S5.34 2910. 2923. 0.8 488,
R-22-027D 84.80 170.2 169.9 0.0634% 80.80 37.66 5.2 3.3 12921. 78.2%  79.33 1.11. 6.03 2890, 2877. ~0.5 429,
R-22-028D 86.48 174.5 174.1 0.0630 81.34 37.39 3.0 1.9 7483. 78.16 79.99 1.85 Ta 81 2854, 2766. ~3.1 s,
R-22-033D 88.61 169.7 - 169.4 0,.1080 82.48 61.58 22.7 14.2 54320. 75.5% 76.08 0.39 8.80 4729. 4371. ~7.6 481,
R-22-038D 86.65 175.0 174.5 0.1036 83.66 61.20 7.6 4.8 18228. 75.36 76.62 1.23 10.66 4669. 4667. -0.0 392.
R-22-035D 87.70 177.9 177.2  0.1054. 84.76 62.14 5.2 3.3 12450. 74.95 76.76 1.78 11.85 4728, 4628, ~-2.0 357.
8-22-036D 90.90  186.2 185.5 0.1042 86.54 61.20 3.0 1.9 7276. 75.34 78.38 2.97 13.04 4603. 4440. -3.5 293.
R-22-037D 85.30 1'70.9 171.1 0.1882 83.92 85.13 22.7 14.2 51234. 70.92 71.53 0.56 14.07 6523. 6352. ~2.6 415,
R-22-038D 87.80 178.2 177.4 0.1850 85.5% 85.3% 7.6 4.8 17211. 70.61 72.34 1.70 16.32 6485, 6456. -0.5 355,
R-22-039D 88.88 181.0  180.2 0.1468 87.08 86.10 5.2 3.3 11697. 69.75 72.21 2,43 17.90 6520. 6309. -3.2 326.
R-22~040D 91.97 188.9 . 188.3 0.1450 88.45 84.86 3.0 1.9 67548. 69.01 73.08 8.01 20.93 6358, 6015. -5.4 272.
R-22-041D - 81.03 160.7  160.8 0.1191 79.93 70.86 22.7 14.2 50418. 69.76 70.30 0.47 11.00 5503. 5342. -2.9 447,
R=-22-082D 82.99 165.9 165.5 0.1187 8122 70.44 7.6 4.8 16919, 69.87 70.93 1.41 12,79 5437, 5339, -1.8 380.
R=22-043D 88.88 170.5 170.1 0.1193 83.49 70.45 5.2 3.3 11677. 69.81 71.88 2.04 14,04 5405, 5303. ~-1.9 344,
R=22-044D 88.97 181.2 180.4 0.1177 85.27 69.30 3.0 .9 6872, 70.76 74.16 3.40 16.50 5246. 5091. -2.9 284,
R=22-045D 83.55 ‘166.9 166.8 0.1325 82,10 78.50 22.7 14.2 S51096. 70.7¢ 71.31 0.52 12.53 6049. 5898. -2.5 432,
B~22-046D 85.84  173.2 172.5 0.1311 8357 77.45 7.6 4.8 17208. 70.67 72.27 1.58 14.37 5924, 5833. -1.5 369.
R=-22-087D 87.78 177.9 177.4 0.1321 86.36 77.63 5.2 3.3 11855. 70.97 73.24% 2.21 15.67 5900. S8, -2.7 337,
R=?%2<-0ARD 91.92 188.5 188.2 0.1319 89.80 76.99 3.0 1.9 6969. 71.69 75.36 3.66 18.39 5770. 5483. -5.0 m1
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Table C-16 (continued)

Run No. Tv’ P, Psat’ Fc’ Tc’ Mes Fw’ Vs Re Tw,in’ Tw,out’ ATw' aT, Qc’ Qw' AQ-X 100 o*

°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
‘ hreft2.°F
R-22-049D 86.49 174.2 174.1 0.1967 85.21 115.88 22.7 14.2 47192. 64.80 65.64 0.77 21.27 8841, 8756. -1.0 . 372.
R-22-050D 90.15 184.2 183.5 0.1971 88.13 115.42 7.6 4.8 15917. 64.57 66.93 2.32 28.40 8702, 8810. 1.2 319.
R=22-051D 93.17 191.7 191.5 0.1995 92.02 115.89 5.2 3.3 11030. 64.99 68.33 3.30 26.50 8647, 8585. ~0.7 292.
R-22-052D 99.72 210.5 209.8 0.2035 97.31 116.98 3.0 1.9 6537. 65.81 71.42 5.63 31.10 8526. 8439, -1.0 24%,
R=22-053D 83.96 168.5 167.8 0.0586 82,08 34,70 22.7 14.2 57481. 80.15 80.42 0.22 3.67 2670. 2548. -8.6 650.
R=22-054D 85.41 172.2 171.% 0.0587 82.98 3%.39 7.6 4.8 19368. 80.44 81.17 0.68 4.61 2634, 2582, -2.0 S511.
R-22-055D 86.48 174.7 174.0 0.0586 83.82 34.58 5.2 3.3 13323. 80.72 81.75 0.99 5.21 2610, 2563, -2.9 453,
R~22-056D 88.50 179.7 179.2 0.0584 85,43 34.35 3.0 1.9 7761. 81.17 82.86 1.68 6. 49 2604, 2522. ~3.2 359.
R=-22-057D 81.83 162.5 162.7 0.1618 80.69 96.07 22.7 14.2 47144, 68.79 65.50 0,68 16.68 74843, 7259. =2.5 399.
R-22-058D 85.22 171.5 170.9 0.1617 83.34 95.56 7.6 4.8 16038. 65.33 67.25 t.88 18.93 7323. 7132, -2.6 3n6.
R=-22-059D 87.22 176.7 176.0 0.1627 84.88 95.87 5.2 3.3 10999. 6S.08 67.84 2.73 20.76 7300. 7091, -2.9 314,
R-22-060D 92.36 189.7 189.3 0.1631 90.51 95.03 3.0 1.9 6879. 65.69 70.24 4,49 24,39 7111, 6736. ~5.3 261.
R-22-061D 85.27 170.9 171.0 0.1839 83.94% 108.53 22,7 14.2 47511. 65.30 66.10 0.72 19.56 8316. 8121. ~2.3 380.
R-22-062D 88.38 179.5 178.9 0.1837 86.68 107,84 7.6 4.8 16016, 65.11 67.27 2.13 22.18 8179. 8070, ~-1.3 330.
R~22-063D 91.07 186.5 185.9 0.1856 88.99 108.49 5.2 3.3 11073, 65.36 68.53 3.08 24.13 8154, 7995, -2.0 302.
R-22-064D 96.24 200.% 199.9 0.1868 93.73 108.16 3.0 1.9 6879. 65.41 70.52 5.10 28.27 7984, 7642, -4.3 253.
R-22-065D 87.59 177.7 176.9 0.2173 86.86 127.57 22.7 14.2 486301. 63.81 64.33 0.88 23.72 9701. 9516. -1.9 366.
R=-22-066D 92.15 189.5 188.8 0.2205 91,07 128,33 7.6 4.8 15624, 63.13 65.72 2.57 27.73 9610. 9759. 1.6 310.
R-22 067D 95.36 198.0 197.5 0.2229 94.07 128.9% 5.2 3.3 10840. 63.57 67.27 3.66 29.94 9547 . 9517. ~0.3 285.
R-22-068D 102.42 218.2 217.7 0.2300 100.7% 131.26 3.0 1.9 6441, 64,51 70.57 6.05 34.88 9471. 9063. -4.3 243,
R-22-069D 88.87 180.7 180.2 0.1764 87.51 103.40 22.7 14.2 50996. 70.5% 71.24 0.67 17.99 7830. 7656. =2.2 389.
R-22-070D 92.49 190.5 189.7 0.1781 90.89 103.74 7.6 4.8 17219, 70.47 72.56 2.03 20.97 7759. T7713. -0.6 331,
R=22-071D 94,53 195.9 195.2 0.1781 23,06 115.71 5.2 3.3 11848. 70.59 73.53 2.88 22,48 8593. 7481.-12.9 342,
R~22-072D 100.13 211.5 211.0 0.1808 97.67 103.86 3.0

1.9 6965. 70.95 76.03 5.93 26.68 7558, 7372. -2.5 254,
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Table C-17. Experimental data for R-22

condensing on tubekE

Run No. Tys P Popr Foo Tes Mer Py Vs e Tyint Twoutr ATy AT Q. % ag 100 o’

°F psia psia gpm °F ‘lbm/hr gpm ft/sec °F °F °F °E Btu/hr  Btu/hr Bty
' hr-ft2.°f
R=22-009E 82.45 164.7 164.2 0.0606 80,07 36.05 21.8 17.6 58335, 80.02 80.33 - 0.25 2.28 2787. 2741, -1.7 763.
R=-22-010E 83.48 167.2 166.6 0.0610 B80.63 36.26 7.6 6.1 20306. 79.67 80.44 0.74 3.42 2795, 2790. ~-0.2 509.
BR-22-011E 84.06 168.5 168.1 0.0606 80,39 36.03 S5¢ 2 4.2 13872, 79.37 80.48 1.06 4.13 2772. 2745. =1.0 418,
R-22-012E 86.01 173.5 172.9 0.0600 81,51 35.58 3.0 2. 4 8032. 79.31 81.13 1.79 5. 79 2720. 2685. -1.3 293.
8=-22-0212 82.52 163.9 164.3 0.1499 81,33 88.95 21.8 17.6 54516. 74.50 75.19 0.62 '7.68 6876. 6710, =-2.4 558.
R-22-022E 85.09 171.2 170.6 0.1505 83,57 88.90 7.6 6.1 19057. 74.15 75.96 1.76 10.04 6816, 6680. ~2.0 423.
R=-22-023F 87.62  177.5 177.0 0.1503 85.37 88.47 5.2 4.2 13195, 74,72 77.24 2.47 11.64 6727. 6415, ~4.6 360.
R=-22-024F 92.75 191.0 190.4 10,1512 89,50 - 83.29 3.0 2. 4 7736. 75.15 79.32 4.13 15.52 6598, 6185. ~6.3 265.
R-22-0258 83.13 1648.7  165.8  0.2074 ( 81.83 122.9%1 21.8 17.6 50693. 68.77 69.71 0.87 13.89 9483, 9U66. ~0.2 425,
B-22-026E 87.14  176.2 175.7 0.,2072 85,74 121.88 7.6 6.1 17939, 69.11 71.59 2.43 16.79 9282, 9239, -0.5 344,
R=-22-027E 89.95 183.5 183.0 0.2091 B88.99 122.%9 5.2 4.2 12309. 68.78  72.34 3.51 19.39 9219. 9128. ~-1.0 296.
8-22-028E 97.18 202.9 202.6 0.2134 94,14 123.47 3.0 2. 4 7232. 68.91 74.95 6,04 25.25 9083. 9055. =-0.13 224,
BR=-22-029E 83.19 166.2 165.9 0.1285 81.59 76.17 21.8 17.6 56236. 76.97 77.56 0.53 5. 93 5876. 5731. -2.5 618.
R-22~-030E 84.85  170.5 - 170.0 0.1283 83,23 75.82 7.6 6.1 19479, 75.99 77.52 1.49 8. 10 5818, 5638, -3.1 448,
R-22-0 312 86.80 175.7  176.9 0.1283 85.32 75.52 5.2 4.2 13405. 76.10 78.31 2.17 9.59 5758, 5619. ~2.4 374,
R~22-032F 91.25 187.0 186.4 0.1279 88,27 74.85 3.0 2.4 7859. 7T6.69 80.27 3.57 12.77 5622. 5337. =-S.1 274.
R~22~033F 87.17 175.7 175.8 0.1900 85,35 111.83 2t.8 17.6 55450. 75.75 76.57 0..77 11.00 8516. 8396. ~1.4 882.
R=22-034E 90.19 183.7 183.6 0.1907 89,13 111.44 Ta.6 6.1 19249, T4.71 76.95 2.23 1,36 8401, 8443. 0.5 365.
R=-22-035E 92.96 191.5 190.9 0.1920 9106 111.75 5.2 4.2 13300. 74.99 78.20 3.15 16.37 8345, 8177. -2.0 318.
R=22-036E 97.84 205.2 2064.4 0.1931 94,83 111.53 3.0 2.4 7652, 73.66 79.10 5.483 21.46 8185. 8123, -0.7 238.
R-22-037E 85.33 170.5 171.2  0.1734 82.86 102.58 21.8 17.6 55151. 75.35 76.13 0.71 9.59 7855. 7754, -1.3 510.
R-22-038¢ 88.62 179.7  179.5 0.1736 86.34 101.97 7.6 6.1 19367. 75.28 77.33 2,01 12.31 7728, 7617. -1.4 391.
R~22-039E 91.37 187.5 186.7 0.1747 89,31 102.05 5.2 4.2 13394, 75.70 78.59 2.90 148,22 7663, 7518. ~1.9 336.
R-22-040E 97.52 204.0 203.5 0.1754 93.86 101.55 3.0 2.4 7915, 76.62 81.47 8,80 18.47 7462, 7191, -3.6 252,
R=22-042%F 88.92° 170.5 170.2 0.1161 83.09 68.64 7.6 6.1 19692, 76.90 78.32 1.37 7. 31 5266. 5190. ~ 1.8 4499,
R-22-043E 86.35 174.7 173.8 0.1161 84.27 68.49 S.2 4.2 13507. 76.82 78.80 1.96 8.54 5230. 5097. ~2.5 381.
R=22-084E 90.02 183.7 183.1 0.1151 88.20 67.37 3.0 2. 4 7880. 77.02 80.36 3.29 11.33 5082. 4918, -3.2 280.
R=22-045E 84,27 169.2  168.6 0.1045 8192 61.89 21.8 17.6 58048, 79.53 80.03 0.43 4.49 4758, 4655. -2.2 660,
R-22-046E 85.52 172.5 171.7 0.1046 84,45 61.69 7.6 6.1 20086. 78.55 79.81 1.23 6.348 4723. 4656. =-1.4 464,
RrR—-22-0478 87.29 176.7 176.1 0.1038 84,88 61.19 5.2 4.2 13867. 79.02 80.78 1.73 7.39 4658. 4496, -3.5 393.
R-22-048¢ 91.02 186.5 185.8 0.1044 87,53 61.21 3.0 2.4 8107. 79.51 82.43 2.91 10.05 8601, 4352, =S.4 285.
R=-22~-049E 85.37 172.0 171.3  0.0928 83,17 54.87 21.8 17.6 59135, 81.33 81.77 0.38 3.82 4203. 4133, -1.7 686.
R-22-050E 86.51 175.2 178.1 0.0930 B84.79 54.83 T.6 6.1 20560. 80,50 81.61 1.08 5. 45 4184, 4095, -2.1 478.
R-22-051E 87.64 177.7 177.0 0.0910 83.94 S3.73 5.2 4.2 14107. 80.52 82.05 1.53 6.35 4085, 3977. =-2.7 401,
BR-22-052E 90».7“ 185.2 185.0 0,0902 85.86 53.05 3.0 2.4 8220, 80.81 83.38 2.52 8.64 3992. 3779. -5.3 288.
R~22-053¢F 83.87 168.2 167.6 0.1436 82 34 85.02 21.8 17.6 56174, 76.85 77.50 0.58 6.69 6545, 6340, -3.1 610.
R-22-054E 86.69 17S.4  174.6 0.1424 84.31 84.01 7.5 6.0 19377. 76.51 78.25 1.69 9.31 6408. 6327, -1.3 429.
R-22-055¢ 88.74 180.4 179.8 0.1428 86.00 813.95 5.2 4.2 13518. 76.67 79.08 2.36 10.87 6360. 6125. -3.7 36S.
R-22-0562 93.65 93.5 192.8 0.1429 90.15 83.36 3.0 2.4 7928. 77.16 81.19 3.99 14,48 6210. 5967. -3.9 267.
R-22-057F 84.62 168.7 169.8 0.2018 83.31 119.25 21.8 17.6 S2451. 71.33 72.24 0.8 12.84 9157. 9183. 0.3 484,
R-22-058E 87.99 177.9 177.9 0.2018 85,76 118.70 7.6 6.1 18298. 70.61 73.05 2.37 16. 15 9014, 8992, =-0.2 38,
R-22-059E 91.82 187.5 186.8 0.2038 89,15 119.08 5.2 4.2 12701, 7t.32 74.77 3.41 18,38 8940, 8854, -1.0 303.

Lyl



Table C-17 (continued)

Run No. Tv’ P, Psat' Fc’ Tc’ Mes Fw’ Vs Re Tw,in' Tw,out’ ATw’ AT, Qc’ Qw' AQ 1 o
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q X 100
hr.ft2.°F
R=-22~061E 83.94 168.2 167.8 0.1632 83.13 96.47 21.8 17.6 55067. 75.25 75.99 0.68 8.31 7424, 7363. ~0.8 556.
R-22-062E 87.04 176.2 175.5 0.1630 84.89 96.02 7.6 6.1 19249, 74.86 76.80 1.92 1.21 7316, 7264, -0.7 407.
R-22~063EF 89.91 183.5 182.8 0.1635 87.31 95.90 S.2 4.2 13341, 75.47 78.20 2.73 13.07 7236. 7092, -2.0 35,
R-22-064E 96.26 200.2 200.0 0.1654 94,47 95.64 3.0 2.4 7918. 76.79 81.37 4.52 17.19 7059. 6771. -t.1 256.
R-22-065E 86.10 172.5 173.1 0.2244 85.08 132.15 21.8 17.6 S1501. 69.91 70.92 0.94 15.68 10099. 10206. 1.1 401.
R~22-066F 90.62 185.0 184.,7 0.2250 89.62 131.34 7.6 6.1 18163. 69.95 72.61 2.62 19.35 9886. 9953, 0.7 318.
R~22-067TE 93.78 193.7 193.2 0.2283 92.77 132.45 5.2 4.2 12539, 70.06 73.84 3.74  21.83 9863. 9723. -1.4 282.
R-22-068E 101.97 216.9 216.4 0.2347 100.55 133.98 3.0 2. 4 7423, 70.83 77.22 6.33 27.94 9684 , MuM79. -2.1 216.
R=22-069E 88.89 179.7 180.2 0.2507 87.80 146.828 21.8 17.6 51181, 69.40 70.50 1.04 18.94 11122. 11350. 2.1 366.
R-22-070E 94.50 195.7 195.1 0.2550 93.63 147.68 7.6 6.1 18233, 70.08 73.04 2.93 22.94 10968. 11111, 1.3 298,
R-22-071E 98.77 207.7 207.1 0.2596 97.67 149.09 5.2 4.2 12669, 70.72 7T4.97 4.22 25.92 10905. 10950. 0.4 262.
R-22-072E 82.48 164.7 164.2 0.1177 81.63 69.78 21.8 17.6 56211, 76.96 77.50 0. 48 5.25 5395. 5274. ~2.2 640,
R=-22-073E 84.61 170.2 169.4 0.1165 82,75 68,93 7.6 6.1 19629, 76.63 78.08 1.39 7.25 5293. 5266. =0.5 455,
R=-22-0T4E 86.32 174.4 173.7 0.1168 84,22 68.92 5.2 4.2 13501, 76.76 78.79 1.94 8.55 5263. 5045. ~-4.1 383,
R=22-07SE 90.63 185.5 184.7 0.1153 86.71 67.69 3.0 2.4 7925, 77.44 80,84 3.34 11,49 5095. 4994, -2.0 276.
R~22-076E 85.61 172.7 171.9 0.0955 82.75 56.50 21.8 17.6 59427, B81.45 81.90 0.39 3.94 4324, 4241, ~-1.9 684,
R=22-077% 87.29 177.0 176.1 0.0965 B8uU.62 56.88 7.6 6.1 20701. 81,02 82.20 1.12 5.68 4330. 4231, -2.3 475.
R-22-078E 88.36 179.7 178.8 0.0963 85.61 56.65 5.2 4.2 14173, 80.85 82.48 1.58 6. 69 4297. 4112, -4.3 400.
R~22-079E 91.38 187.2 186.6 0.0951 87.30 55.76 3.0 2.4 8236, 80.90 83.60 2.63 9.09 4187. 3930, -6.1 287.

R-22-080E 92.01 187.9 188.64 0.2769 90.88 161.25 21.8 17.6 51292. 69.52 70.70 1,13 21.90 12081, 12352. 2.2 34y,
B-22-081E 97.92 205.0 204.6 0.2829 96.91 162.75 7.6 6.1 18259. 70.07 73.27 3.17 26.25 11940. 12042, 0.8 283,
R-22-082E 102.27 218.0 217.3 0.2897 101.19 165.13 52 4.2 12632. 70.30 74.96 4.62 29.64 11921. 11995. 0.6 251.
R-22-083E 83.481 166.7 166.5 0.1204 82.50 71.27 21.8 17.6 56792. 77.77 78.31 0.50 5. 37 5494, 5427. -1.2 637.
R-22-084E 85.44 172.5 171.5 0.1171 83.54 69.17 7.6 6.1 19835, 77.48 78.89 1.38 7.25 5297. 5240, -1.1 455.
R-22-085E 86.73 175.5 178.7 0.1167 84.78 68.76 5.2 4.2 13572. 77.20 79.17 1.93 8.54 5244, 4996. -4.7 383.
R=-22-086R 90.65 185.5 184.8 0.1153 87.11 67.63 3.0 2.4 7929. 77.55 80.83 3.23 11.46 5091. 4834. -5.0 277.

B~22-087B 82.67 165.2 168.7 0.0659 81.69 39.05 21
R-22-088E 83.85 168.2 167.5 0.0661 82.64 39.10 7
R-22-089E 84.66 170.2 169.5 0.0661 83.32 39.05 5
R=22-090E 86.72 175.5 174.7 0.0648 84.83 38.20 3

8 17.6 58305. 79.97 80.30 0.27 2.53 3017. 2936. -2.7 T42.
6 6.1 20319. 79.70 80.52 0.77 3.74 3010. 2908. -3.4 501.
2 4.2 13914, 79.60 80.74 1.12 4.48 2998, 2895. -3.4 817.
0 2. 4 8060. 79.54 81.46 1.87 6.23 2913. 2799. -3.9 292.
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Table C-18. Experimental data for R-113 condensing on tube A

Run No. Ty P, Psat® Fer Tes Me» Fur v Re Tw.in’ Tw,out’ AT, a7, Q. 9, 59 ¥ 100 Uy

°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q Bty
hreft2.°F
R=113-0014 150.32 25.9 26,1 0.1421 125,13 106.77 22.5 18.1 71237. 94,27 94.88 0.58 55.75 6448, 6477. 0.5 110.
R-113-002A  154.87 27.2 27.9 0.1455 130.82 108.71 7.6 6.1 24374, 94.82 96.63 1.78 58.75 6526. 6726. 3.1 106.
R=-113-003A  155.41 27.9 28.3 0.7488 132,61 111.05 5.2 4.2 16326. 92.51 95.15 2.64 61.58 6657. 6843. 2.8 1C3.
R-113-004A 155.48 28.9 28.3 0.1475 135.30 109.80 3.0 2. 4 9389. 91.35 95.73 3.448 61.93 6581. 6640. 0.9 101.
R-113-005a 138.59 21.0 21.48 0.1498 125.83 112,46 22.5 18.1 60953, 80.83 81.50 0.60 57.42 6905. 6735. -2.5 11S.
R=113-006A 140.81% 21.7 22.2 0,1507 128.73 112.86 7.6 6.1 20397. 79.48 81.35 1.80 60.39 6908. 6828, -«1.2 109.
R-113-007A 142.58 22.4 22.9 0.1506 13109 112,53 5.2 4.2 14045. 79.59 82.27 2.59 61.865 6871. €732. -2.0 1C€.
BR-113-008A 186.75 24.0 24.6 C€.1505 135.53 111.94 3.0 2. 4 8279. 80.50 84.85 4.34 64.07 6795. 6489. -4.5 101.
R-113-009A 136.74 20.2 20.7 0.0990 120.18 74,73 23.0 18.5 76577. 99.06 99.50 0.40 37.46 4600. 4621. 0.5 117.
R-113~-010n 138.22 20.9 21.3 0.0977 122.09 73.63 7.5 6.0 25029. 98.87 100.12 1.22 38.73 4523, 4546. 0.5 112.
R-113-0112 139.66 21.5 21.8 0.0981 123.52 73.83 5.2 4.2 17524. 99.55 101.25 1.73  39.26 4526. 4473, -1.2 110.
R-113-012A 142.54 22.7 22,9 0.0974 126.99 73.08 3.0 2.4 10285. 100.59 103.42 2.83 40.53 4460, 4226, -5,2 105.
R-113-0132 147.89 24,5 25.0 0.1916 139,58 181,97 22. 18.1 60504, 80.19 80.95 0.73 67.32 8604, 8250. -4.1 122.
R-113-018A 151.43 25.7 26.5 0.1892 142.73 139.82 Te 6.1 20679, 80.42 82.63 2.16 69.90 8431, 8193. ~-2.8 11¢%.
R=113-015A 154.60 27.0 27.9 C.1910 145,66 140.74 S. 4.2 14369. 81.24 84,34 3.13 71.81 8a47, 8130. -3.8 112.
B-113-016A 159.48 29.2 30.2 0.1912 150.80 140.14 3. 2.4 8504, 82.31 87.48 5.13 74.58 8350. 7677. -8.1 107.

R-113-017A 134.54 19.0 20.0  0.0671 121.86 50.58
R-113-018a 135.89 19.7 20.4 0.0669 123.37 50.34
BR-113-019a. 136.60 '19.9 20.7 0.0660 124.27 49.66

N

18.5 86315. 110.95 111.28 0.28 23.42 3123, 3181. 1.9 127.
5.0 28201. 110.90 111.74 0.84 24.57 3102, 3123, C.7 121.
1.1
4.0

4.2 19599. 110.96 112.16 1.20 25.05 3057. 3090. 17.

R-113-020A  137.78 20.% 21.1 0.0652 125.39 48.97 - 2.4 11346. 110.95 112.87 1.94 25.87 3010. 2891, -4, 11,
R-113-021A 134.32 19.4 19.9 - 0.1258 12%.24 9u4.89 22, 18.1 '63771.  84.59 85.18 0.53 49.44 5859. €926. 1.1 M.
R-113-022A  136.06 19.9 20.5 - 0.1252 122.77 98.28 - 6.1 21568. 84.20 85.78 1.54 51.07 5808. 5858. 0.9 109.
R-113-0232 137.82 20.4 21.1 0.1254 126.70 94,23 . 4.2 14856. 88.39 86.71 2.26 52.27 5791. 5870. 1.4 106.
" R=113-024x 141,28 21.7  22.4 0.1249 128.44 93.53 . 2.4 8703. 85.10 88.85 3.76 S5u.31% 5721. 5612. -1.9 101,

B-113-0252  138.96 21.2 21.6° C€.1717 132,32 128,15
BR-113-026A 182.86 22.8 23,0 0.1706 135.57 126.94
R-113-027A 145.36 23.2 24.0 0.1715 138,20 127.26
R-113-028A 150.88  25.4 26.3 C.1728 183% 67 127.54

N

18.1 57733. 76.47 77.21 0.67 62.11 7864. 7498, -4.7 121.
6.1 19766. 76.90 78.91 1.97 64,95 7748,  T469. -3.6 114,
4.2 13706. 77.55 80.38 2.84 66.39 7740, 7367. -4.8 11
2.4 8123. 78.69  83.56 4.72 69.75 7696. 7071. -8.1 108.

R-113029n 147.81 24,2 25.0 0.2070 142.12 153.05
R-113-030a 152.56 26.2 27.0 0.2099 146,80 154.46
B-113-0312 155.03 27.2 28.1 0.2089 149.06 153.36
B-113-0328 * 160.96 30.0 30.9 C€.2107 153.90 153.95

N

18. 1 57145. 75.62 76.47 0.78 71.77 9277. 8766. -5.5 123,
6.0 19335. ' 75.99 78.43 2.39 75.35 9298. 8961. -3.6 118.
4.2 13506. 76.09 79.51 3.38 77.22 9198, 8773. -4.6 114,
2.4 7891. 75.85 81.75 5.86 82.16 9153, 8776. -8.1 10€.

B-113-0337 - 133.86 19.2 19.7 0.0562 122.03 42.33
B-113-0348 134.68 19.5 20.0 0.0577 123.41 43,41
BR-113-035A2 135,22 19.7 20.2 0.0577 124.08 43.39
R-113-036A 136.15 20.0 20.5 0.0570 125.02 42.86

N

18.5 89745. 114,99 115.28 0.23 18.72 2616. 2668. 2.0 133,
6.1 29u482. 114.16 114.89 0.70 20.16 2680, 2648, -1.2 127.
8.2 20162. 113.94 115.00 1.04 20.75 2676. 2688. 0.5 123.
2.4 11634, 113.66 115.32 1.68 21.66 2640. 2497. -5.4 116.

oNown ONNO OO oot ONOWLY anom onNo anoun

" .

B-113-037a 135.40 19.9 20.3 0.0815 126.72 61,14 23, 18.5 81647. 105.27 105.68 0.348 29.93 3770. 3gou. 3.3 120.
BR-113-038A 136.18 20.0 20.5 0.0822 127.50 61.65 Te 6.1 26813. 104.36 105.41 1.03 3130 3798, 3890. 2.4 116.
R-113-039A 136.75 20.2 20.8 0.0828 128.14 62.07 S. 4.2 18271. 103.74 105.24 1.49 32.26 3820. 3847, C.7 113,
R-113-0402 138.04 20.7 21.2 0.0835 129.22 62.49 3. 2.4 10526. 103.12 105.58 2.44 33.69 3839. 3630. -5.5 109.
R-113-041a 132.39 18.4 19.2 0.1156 124.31 . 86.93 22. 18.1 66667. 88.50 89.04 0.47 43.61 5382. 5245, =~2.6 118,
R-113-082n  133.86 18.9 19.7 0.11480 12579 85.57 7. 6.1 22523, 68.07 89.50 .38 45.07 5288. 5205. -1.6 112,
R-113-0432 135.25 19.2 20.2 0.1149 127.34 86.18 5. 4.2 15452. 88.00 90.03 2.03 46.23 5315. 5255. ~-1.1 11¢.
R-113-083aA 137.73 20.2 21.1 0.1137 129.75 85.04 3. 2.4 90t2. 88.32 91.58 3.25 47.78 5227. 4855. -7.1 104,
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Tabte C-18 (continued)

Run No. Ty Po Poapr Foo Tes Mes  Fye » R Twin' Twoutr T 8T, Q. 0 8y 00 Yor
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr
hr-ft2.°F
R=-113-045A 137.59 20.2 21.1 0.1689 132.38 126.03 22,5 18.1 57150. 7%.69 76.41 0.66 61.%53 7748, 442, -4,0 120.
R-113-046A 142.03 21.7 22.7 0.1710 136.47 127.10 7.4 6.0 19174. 76.61 78.62 1.99 64,42 7766 . 7339. -5.5 115,
R-113-047A 144,78 22.7 23.8 0.1705 139.09 126.42 5.2 4,2 13687. 77.42 80,29 2.89 65,92 7696 . 7510, -2.4 11z,
R-113-048A 150.09 25,0 26.0 C.1711 144.16 126.24 3.0 2.4 8157. 79.08 83.85 4,68 68,63 7626. 6998. ~-8,2 106.
R-113-049A 147.20 23.7 24.8 0.2036 143.12 150.38 22.5 18.1 57110. 75.59 76.41 0.78 71.21 9123. 8755. -4.0 12z.
R-113-0502 150.80 25.4 26.3 (€.2027 145,90 149.32 7.6 6.1 19582. 75.85 78.17 2.30 73.79 9012. 8739. -3.0 117,
B-113-051A 154.43 26.9 27.9 €.2052 149.50 150.64 5.2 4,2 13586. 76.58 79.96 3.35 76.16 9044, 8680. -4,0 113,
R~-113-053x 133.99 18.9 19.8 C€.1567 128.88 117.32 22.5 18.1 56988. 7%.49 76.17 0.62 58,16 7248, 6982, -3.7 119.
R-113-0543A 137.53 20.2 21.0 0.1558 132.18 116.30 7.6 6.1 19545, 7€.10 77.94 1.83 60.51 7151, 6946. -2.9 113.
R~-113-0554 139.94 20.9 21.9 0.1570 134.48 116.89 5.2 4.2 13548. 76.71 79.38 2.61 61,90 7163. 6778. -5.4 111.
R-113-056A 146.C6 23.5 24.3 ©0.1595 140.80 118.05 3.0 2.4 8048. 78.10 82.65 4.59 65.69 71713, 6869. -4,2 104,
R-113-057A2 144.58 22.7 23.7 0.1934 140.20 143.21 22.5 18.1 56953. 7%5.37 76.19 0.75 68.79 8720. 8418. -3.5 121,
R-113-058A 147.59 24,0 24.9 0.1935 143,00 142,93 7.6 6.1 19273. 74,81 77.04 2.22 71.66 8666, 8428, -2.7 116.
R-113-059A 150.68 25.4 26.2 0.1930 145,80 142.18 5.2 4.2 134816. 75.63 78.91 3.20 73.41 8582, 8309, -3.2 11z,
R-113-060A 155.04 27.2 28.1 €.1949 149.50 143.02 3.0 2. 4 7803. 75.26 80.57 5.30 77.12 8578, 7938. -7.5 10€e.
E-113-061A 146.88 23.5 24.6 0.1897 134,31 141,30 22.5 18.1 58330, 77.25 78.06 0.73 69.23 8575. 8227. -4.1 118.
R=113-062A 150.01 28.9 25.9 0.1898 138.04 140.86 7.6 6.1 1967%. 76.38 78.68 2.23 72.49 8511. 8440. -0.8 112.
R-113-063A2 151.58 25.5 26.€ C€.1899 139.45 140.77 S.2 4.2 13363. 75.31 78.62 3.20 74,61 8486. 8306. -2.1 109.
R-113-064A 156.42 27.7 28.8 0.1942 144,68 143,25 3.0 2.4 7750. 74.66 80.09 5.37 79.04 8574. 8032. -6.3 104,
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Table C-19. Experimental data for R-113 condensing on tube B

Run No. Ty P, Psat  Fer Ter Mes  Fpo Vs Re  Tw,in® Twout® ATy AT, Q> Q» 0y 00 Yo’
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q * Bt
hreft2.°F
R-113-001B 128.63 17.4 18.0 0.1568 122.03 118,12 22.2 16.2 75848, 104,79 105.49 0.65 23.49 7350. 7120. -3.1 zce.
BR-113-0028 130.73 17.9 18.7 C.1576 124,56 118.50 7.6 5.5 26276, 104,06 105,97 1.91 25.71 7353, 7225. =1.7 161.
R-113-0038 132.14 18,2 19.2 0.1576 126,04 118,30 5.2 3.8 17997. 103.73 106.51 2.75 27.02 7326, 7099, -3.1 181.
R=-113-004B 135.60 19.4 20.3 0.1571 129.31 117.58 3.0 2.2 10466. 103.54 108.25 4,66 29.71 7249, 6945, -4.2 16 3.
R-113-0058 128.00 17.2 17.8 0.1020 119.92 77.01 22.5 16.4 85317. 114,16 114.66 0,45 13.59 4796, 4996, 4.2 23¢%,
R~-113-006B 129.00 17.4 18.1 0.1022 120.98 77.07 7.6 5.5 28711. 113.38 114.66 1.26  14.97 4793, 4765. -C.6 213.
E~113-007B  129.65 17.5 18.3 C.1030 121.60 77.64 5.2 3.8 19595, 112.83 114.69 1.85 15.89 4824, 4768. -1.2 202.
rR-113-0088 131.03 17.9 18.8 0,.1026 123.17 77.21 3.0 2.2 1126€. 111.89 114,91 3.07 17.63 4789. 4568, ~4.6 181.
R-113-0098B 129.90 17.4 18.4 (€.1307 121.36 98,54 22.5 16.4 82857. 111.10 111.70 0.54 18.50 6121, 6000, -2.0 220.
R=-113-010B 132.34 18.2 19,2 €.1302 124,11 97.94 7.5 5.5 27829. 111.37 112.98 1.57 20.17 606U4. 5847. -3.6 200,
R-113-0118 133,68 18.5 19.7 C€.1304 125,59 97.93 5.2 3.8 19372, 111,43 113.72 2.28 21.10 6053. 5871. -3.0 191.
R-113-012B 136. 14 19.4 20.5  0.1287 128.28 S6.42 3.0 2.2 11240, 111,26 115.06 3.82 22.98 5940, S674. ~4.5 17z,
R=-113-0138 125.77 16.2 17.1 0.2235 120.03 168,70 22.2 16.2 64894, £8,98 89.96 0.93 36,30 10536, 10239, ~-2.8 163,
BR-113~0148 129.13 17.2 18.2 €.2228 123.50 167,66 T.6 5.5 22327. 88.51 91.29 2.73 39.23 10425, 10334, -0.9 177.
R=-113-0158 130.64 18.5 18.7 (€.2239 125 15 168,.21% 5.2 3.8 15121. 87.06 90.99 3.90 41,62 10439, 10090. -3.3 167.
R-113-01€¢B 134,44 18.9 19.9 C.2236 128,99 167.40 3.0 2.2 8706. 85.58 92.12 6.51 45.59 10336, €730. ~-S5.S 191,
R-113-0178 129.99 17.4 18.4 €.0803 121.33 60.52 22.5 16.4 89938. 120.09 120.49 0.34 9.71 3759. 3774, 0. 4 2%8.
R-113-0188 131,42 18.4 18.9 C.0777 122.72 58.51 T.6 5.5 30551. 120.44 121.841 0.95 10.49 3627. 3577. -1.4 230.
R-113-019B 131.74 18.0 19.0 0,0790 123,38 S9.4u 5.2 3.8 20819. 119.76 121.18 1.40 11.27 3683. 3615, -1.8 218,
R-113~020B 132.¢€6 18. 4 19.3 £.0781 124,31 S8.74 3.0 2.2 11974. 118.96 121.29 2.32 12.54 3636. 3443, -5.13 193,
E-113-021F 126.28 16.4 17.3 0.1893 122,71 142.52 22.5 16,8 71637. 96.75 97.59 0.77 29.11 8895, 8626. -3.0 204,
R-113-0228B 128.88 17.2 18.1 C.1880 125.03 141.23 7.4 5.4 23544. S5.90 98.31 2.39 31.77 8784, 8780. =-0.1 184,
R~-113-023B 130.€0 17.5 18.6 C.1891 126.63 141.85 5.2 3.8 16578, 95.66 98.93 3.30 33.31 8803, 8541, -3.0 17€.
R-113-024B 135.15% 19.0 20.2 0.1879 130.72 140.44 3.0 2.2 9691. $5.69 101.30 5.56 36.66 8663. 8291, -4.3 157.
BR-113-0258B 128.72 17.0 8.0 C.1173 123,28 88,28 22.5 16.4 84059, 112.60 113.14 0.49 15.85 5492, 5431, ~1.1 231
R-113-0268 130.00 17.5 18.4 0.1170 124. 61 £7,.98 7.6 5.5 28312. 111.85 113.30 1.42 17.42 Su64, €342, -2.2 209.
B-113-027B 131.0% 17.9 18.8 0.1166 125.46 87.60 5.2 3.8 19397. 111.66 113.76 2.07 18.34 5433, 8340, -1.7 197.
BR-113-0288 133.50 18.5 19.6 C.1166 127.75 87.38 3.0 2.2 11248, 111.52 114.96 3.u4  20.26 5402, 5t18. -5.3 178.
R-113-029B 125.48 16.2 17.0 C.2456 122.72 184,93 22.2 16.2 61961. B84.87 85.94 .01 40.07 11553. 11208. -3.0 192.
R-113~-030B 130.12 17.5 18.5 0.2464 127.27 184,79 7.6 5.5 21436, 84,92 87.92 3.01 43.69 11475, 11413, -0.5 17¢.
R=-113-031B 133,45 18.7 19.6 C.2467 130.28 184,47 5.2 3.8  14855. 85.35 89.66 4.26 45,95 11405, 11028. -3.3 165.
R=113-032F 140,92 21.4 22.3 0.2483 137.41 184,43 3.0 2.2 8354, 86.63 93,96 7.26 <0.62 11287. 10848, =-3.9 149,
R-113-033B 128.83 17.2 19.1 C.0907 122,03 68.31 22.5 16.4 87821, 117.26 117.70 0.38 11,38 3249, 4238. -0.13 249,
R-113-034B 129.80 17.5 18.4 C.090u4 122.99 68.08 7.6 5.5 29628. 116.78 117.92 1.09 12.45 4230. 4110, -2.8 226.
R-113-035B 130.37 17.7 18.6 €.0914 123.63 68.80 5.2 3.8  20190. 116.10 117.73 1.62 13.4F 427, 4186, =-2.0 211,
R=-113-036B 131.70 18,2 19.0 0.0912 124.80 68.57 3.0 2.2 11639, 115.49 118.16 2.66 14,87 4249, 3954, -7.0 190.
R-113-0378 127.81 16.7 17.7 0.0979 120.55 73.87 22.5 16.4 85978. 114,99 115.45 0.41 12,59 4601, 4528, -1.¢€ 2432,
R-113-038B 129.3¢ 17.4 18.2 C€.0985 122.07 74.20 7.6 5.5 29082. 114,76 115.97 1.19 14,01 4612, 4494, -2.6 219.
R-113~0398 130.44 17.7 18.6 C.0989 123,24 7u4.41 5.2 3.8 19937. 114.69 116.45 .74 14.87 4619. 4490, -2.8 207,
R-113-040B 132.54% 18.4 19.3 0.,0994 125.25 74.69 3.0 2.2 11552, 114.59 117.46 2.88 16,51 4624, 4285, -7.13 187,
R-113-041B 124.64 16.2 16.8 €.2052 121.25 154,73 22.2 16.2 67094, 91.92 92.82 0.85 32,27 9677. $376. -3.1 2¢C.
R-113-042B 127.71 16.9 17.7 (€.20481 124,02 153.51 7.6 5.5 23043. 91.40 93.91 2,49 35,06 9563. 922, -1.5 182.
R-113-043B 129.85 17.5 18,4 €.2044 125,97 153,44 5.2 3.8 15841. 91.29 9u.86 3.58 36.77 9532. 9267. -2.8 173.
R-113-044B 134.55 19.0 20.0 C€.2038 130.29 152.41 3.0 2.2 9259. 91.26 97.21 5.85 40.31 9409. 8741, ~7.1 15%.
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Table C-19 (continued)

Ty P, Psat>  Fer Ter Mo Fys Vs Re Tw,in* Twooutr ATy AT, Q> Q& u
°F °F

j s
of psia  psia  gpm °F Ib/hr gom  ft/sec of of Btu/hr  Btu/hr Q X 100 g2

Run No.

hreft2.°F

R-113-0458 131.17 18.2 18.8 0.1436 125.70 107.85 2

2 16.4 82290. 110.39 111.02 0.58 20.46 6688. 6513, ~2.6 218e.
R-113-04€B 132.9€ 18.5 19.4 0.1427 127.62 107.00 7.

5

3

5

6 5.5 27807. 1€9.88 111.61 1.70  22.21% 6620. 6396. -3.4 199.
.2 3.8 19044, 109.59 112.09 2.49 23,30 6574 . 6428, -2.2 188.

0 2.2 11019. 109.09 113.18 4.11 25.76 6547, 6107. -6.7 169.

R=113-0478B 134,14 18.9 19.8 0.1421 128.64 106.43
R-113-048B 136.90 19.4 20.8 0.1424 131471 1C6.39

R-113-049B 126.30 16.4 17.3 0.1739 122.67 130.94 2

2 16.4 73828. 99.55 100.33 0.72 26.37 8172. 8112. -0.7 206.
R-113-0508 128.5% 17.2 18.0 0.1753 124.53 131.78 7.

5

3

5

6 5.5 24843, 98.52 100.66 2,13 28.97 8200. 8042, -1.9 189.
.2 3.8 17043. 98.27 101.39 3.06 30.44 8121. 7923. -2.4 178.

0 2.2 9928. 98.18 103.27 5.13 33,27 8023. 7654, -4.6 161.

B-113-0518 130.27 17.1 18.5 C.1743 126.24 130.79
R-113-0528B 134.00 18.9 19.8 0.173€ 129.73 129.86
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Table C-20. Experimental data for R-113 condensing on tubeC
Run No. Ty P, Psat*  For Tes Mes s Vs Re Tw,in® Tw,out®  2Tye aT, Q. Q» 89 y 100 Uy
°F psia psia gpm °F lbm/hr gom  ft/sec °F °F °F °F Btu/hr  Btu/hr G

hr-ft2.°F
R-113-033C 125.85 16.9 17.1 0.1583 118.24 116.64 22.2 20.8 78915, 102.19 102.8%4 0.61 23,34 7284, 6756, =7.2 279.
R-113-034C 125.14 16.8 16.9 0.1535 117.73 116.11 7.6 7.1 26277. 98.98 100.86 1.85 25,22 7257. 7010, -3.4 257.
BR-113-035C 126.03 16.9 17.2 0.1515 118,12 114,57 5.2 4.9 18042, 98,90 101.58 2.68 25.79 7153. 6922, -3.2 248,
R-113-036C 128.95 17.7 18.1 0.1508 120.90 113.73 3.0 2.8 10506, 98.94 103.27 4,33 27.85 7073, 6456, =-8.7 227.
R-113-037C 126.36 17.2 17.3 0.1104.116,90 83.55 22.2 20.8 87298. 112.50 112.98 0.45 13.62 5214, u974, ~-4,.6 342,
R-113-038C 128.66 17.5 18.0 0.1099 118,82 83,05 7.6 7.1 30185, 112.96 114.30 1.34 15,03 5167. 5067. =1.9 307.
BR=113-039C 130.133 18.0 18.6 0.1099 120.11 82.95 5.2 4.9 20804, 113.56 115.49 1.90 15.81 5150. 4910, -4.7 291.
R=113-040C - 133.59 19.2 19.6 0.1096 123,22 82.53 3.0 2.8 12200. 114.67 117.84 3.17 17.34 5101. §717. -7.5 263.
R-113-041C 128.2% 17.5 17.9 0.1857 122,58 139.84 22.2 20.8 75210. 97.64 98.45 0.75 30.20 8705. 8257. -S5.1 258.
R-113-042C 131.02 18.3 18.8 0.1868 125.19 140.37 7.6 7.1 25823, 97.19 99.u44 2.23 32,711 8707. 8412, -3.4 238,
R-113-0483Cc 132.88 18.9 19.4 0.1880 127.06 140.96 5.2 4.9 17693, 96.87 100.02 3.14 34,44 8722. 8127, -6.8 227.
R-113-084C 136.33 20.2 20.6 0.,1880 130.42 140.58 3.0 2.8 10303, 96.59 102.01 5.#1 37.04 8658. 8075. -6.7 209.
R-113-045C 129.16 18.4 18.2 0.0740 11510 56.10 22.2 20.8 94317. 121.08 121.41% 0.28 7.91 3488. 3109.-10.9 394,
R-113-046C. 131.73 19.2 19.0 0,.0735 116.96 55.66 7.6 7.1 32833, 122.73 123.65 0.93 8.5 3449, 3501. L5 361.
R-113-047C 133.51 19.9 19.6 0.0748 119.16 56.50 5.2 4.9 22660. 123.54 124.90 1.35 9.29 3493, 3471. ~-0.6 336.
R-113-088C 134.92 20.4 20.1 . 0.0748 120.55 56.43 3.0 2.8 13089, 123,23 125.50 2.27 10,55 3as2. 3376. -3.0 295.
R-113-049C 127.35 17.2 17.6 0.1027 118.52 77.62 22.2 20.8 89344, 114,92 115.37 0.43 12.20 0838.A 4699. ~2.9 355.
BR-113-050C 129.12 17.7 18.2 0.1020 120.36 76.98 7.6 7.1 30691. 114.86 116.15 1.29 13.61 4787, 4856. 1.4 315.
R=-113-051C 129.31 17.7 18.2 0.1026 12%.08 77.38 5.2 4.9 20834, 113.75 115.60 1.83 14,64 4810. 4709, -2.1 294,
B-113-052C 130.80 18.2 18.7 0.1022 122. 16 76.99 3.0 2.8 12022, 113.15 116.25 3.10 16.10 4777, 4617, -3.3 265.
R-113-053C 130.53 18.2 18.6 0.1194 123.08 89.85 22.2 20.8 89212, 114,72 115.26 0.51 15.53 5577. 5601. 0.4 321.
R=-113-054C 132,51 18.8 19.3 C€.1203 125.01 90.42 7.6 7.1 30572, 114,36 115.83 1.7 17,41 5597. 5553. ~0.8 288,
R-113-055C 133.05 19.0 19.5 0.1218 125.79 91.43 S.2 4.9 20754. 113,18 115.37 2.17 18.77 5656. 5596, ~-1.1 269.
R-113-056C 134,19 19.5 19.9 0.1205 126.88 90.38 3.0 2.8 11915, 112,00 115.54 3.55 20.42 5582. 5279. =5.4 248,
R-113-057C 126.43 17.0 17.3 0.,0899 118,28 67.98 22,2 20.8 90444, 116.24 116.65 0.38 9.99 4239, 4236. -0.1 380.
R-113-058C 127.57 17.2 . 17.7 0.0888 118.89 67.09 7.5 7.0 30571. 115.93 117.06 1.13 11,07 4180, 4204, 0.6 338.
R-113-059C 128.39 17.7 17.9 0.0890 119.87 67.20 5.2 4.9 21236. 115.89 117.51 1.59 11.69 8182, 8119, -1.7 320.
R-113-060C 130.17 18.3 18.5 0.0884 121.16 66,64 3.0 2.8 12314, 115,92 118,57 2.65 12,92 4138, 3942, -4.7 286.
R-113-061C 129.35 18.1 18.2 0.0677 119,07 S51.14 22.2 20.8 95712, 122.79 123.11 0.26 6.40 3179. 2911. -8.4 qun.
R-113-062C 131.00 18.4 18.8 0.,0676 120.35 51.03 7.6 7.1 32991%. 123.33 124.19 0.86 7.24 3165. 3231, 2.1 391.
R-113-063C 132.34 19.0 19.2 0.0680 121.26 S51.31 5.2 4.9 22725. 123.95 125.18 1.22 7.78 3177. 3142, -1.1 365.
R-113-064C 134,32 19.4 19.9 0.0676 122.88 S50.89 3.0 2.8 13234, 124.71 126.73 2.01 8.60 3142, 2991, -4.8 327.
R-113-065C 128.24 17.7 17.9 0.1317 122.3% 99,21 22.2 20.8 8500i. 109.75 110.32 0.53 18.21 6176. 5843, -5.4 303.
R-113-066C 129.2% 18.0 18.2 0.1343 123.42 101.06 7.6 7.1 28689. 107.64 109.29 1.65 20.77 6283. 6222. -1.0 271.
R-113-067C 129.70 18.2 18.3 0.1331 123.90 100.11 5.2 4.9 19570. 106.97 109.36 2.39 21,53 6220. 6175. ~-0.7 258,
R-113-068C 131.93 19.0 19.1 0.1316 125.64 98,82 3.0 2.8 11346, 106.66 110.63 4,02 23.28 6122, 5981, -2.3 23s.
R=-113-069C 125.46 16.9 17.0 0.2250 121.65 169.59 22.2 20,8 65833, 85.75 86,70 0.87 39,24 10595. 931. -9.1 282,
R-113-070C 127.42 17.4 17.6 0.2217 123. 35 166.84 7.6 7.1 22u465. 84,84 87.19 2,71 41,60 10397. 10263, =-1.3 224,
R-113-071C 129.15 17.9 18.2 (€,2203 125.08 165.52 5.2 4.9 15459, 84,97 87.90 3.89 42,72 10292. 10085. -2.0 218,
R~113-072C 133.42 19.2 19.6 0.2228 129,01 166.78 3.0 2.8 8967. 83.69 90.09 6.36 46,54 10312, 9509. -7.8 198.
R-113-073C 131,01 18.7 18.8 0.058% 118.89 44,21 22.2 20.8 98038, 125.70 126.00 0.26 5. 16 2742, 2812. 2.6 476,
B-113-078C 130.96 18.7 18.8 0.0585 118.73 44.21 Te6 7.1 33341, 124,67 125.39 0.72 5.93 2742, 2723. -0.7 414,
R=-113-075C 130.92 18.6 18.7 0.0584 119,29 44.11 5.2 4.9 22709. 123.95 125.01 1.04 6. 44 2737. 2689. -1.7 380.
R-113-076C 131.32 19.6 18.9 0.0587 119.94% 44,31 3.0 2.8 13043, 123.06 124,83 1.77 7.38 2747, 2626. -4.8 333.
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Table C-20 (continued)

Run No. Ty Ps Psat’  Fer Te» Mcs w v Re Ta,in® Twout> ATy AT, Qc' Q, A0 y 100 Uy
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F. Btu/hr  Btu/hr Q B
hreft2.°F

R-113-077C 124.30 16.6 16.7 0.1696 119.13 128.13 2.2 20.8 74846, 97.24 97.96 0.67 26.70 8017, 7396, -7.7 269.

R~113-078C 126.83 17.2 17.4 0.1691 121,29 127.50 7.6 7.1 25728, 96.91 99.01 2.11 28.87 7952, 7959. 0.1 286,
-R=113-079C 128.24 17.6 17.9 0.1692 122,71 127.41 5.2 4.9 17633. 96.64 99,62 - 2.96 30.11 7931. 7654, -3.5 236,

R-113-080C 131.42 18.5 18.9 0.1694 125.86 127.18 3.0 2.8 10207. 95.91 100.96 5.06 32.93 7884, 7542, -4,3 214,
( . A} < . .
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Table C-21. Experimental data for R-113 condensing on tubeD
Run No. Tye P Psat*  Fer Ter M W’ Vs Re Tw,in® Tuout  4Twe AT, Q. O 29y 100 Ugs
°F psia psia gpm °F b /hr  gom  ft/sec °F °F °F °F Btu/hr  Btu/hr Q ’ 3ty
hreft2.°F

R=-113-001D 130.31 18.2 18.5 (C€.1532 122.34 115.38 23.3 14.6 R2617. 110.77 111.43 0.61 19.21 7163, 7056. -1.5 334,
R-113-002D 132.¢€6 18.9 19.3 C€.1501 124,95 112.79 7.6 4.8 26868, 109.87 111.73 1.86 2t1.8¢ 6981. 6999. 0.3 286,
R-113-003D 133.96 19.4°  19.8 0.1496 126.34 112.30 5.2 3.3 18387. 109.44 112.20 2.72 23.14 6938, 7018, 1.2 268.
R-113-004D 136.83 20.4 20.8 (C.1495 128.98 111,95 3.0 1.9 10678. 109.29 113.68 4,46 25.34 6890. €633. -3.7 rAEN
R-113-00SD 129.€5 17.9 18.3 €.1891.124,51 142,12 23.3 4.6 76277. 162.59 103.38 0.73 26.66 8831, 8493, -3.8 296.
R-113-0060 133.04 19.0 19.5 C€.1907 127.82 142.93 7.6 4.8 24942, 102.07 104.38 2.29 29.82 a4, 8654. =2.1 2RE,
R=-113-007D 134.72 19.5 20.0 €.1891 129.50 141.47 5.2 3.3 17161. 102.10 105.40 3.30 30.97 8731, 8533. ~-2.3 252.
R-113-008D 138.86 21.0 21.5 C.1900 133,42 141,62 3.0 1.9 9977. 101.94 107.34 5.42 34,22 8692. 8071. -7.1 227.
R~113-009D 132.28 18.9 19.2 0.0978 122.52 73.63 23.3 4.6 92491, 123.29 123.73 0.38 8.176 4560. 4439, -2.6 46%.
R-113-010D 133.41 19.2 19.6 0.0965 123,72 72.59 7.6 4.8 30065. 122.5%1 123.71 1.17 10.30 4488, 4385, -2.13 390.
R-113-011D 133.98 19.4 19.8 C€.0969 124.32 72.87 5.2 3.3 2C513. 121.91 123.64 .70 11.21 4502. 4367. -3.0 3¢9,
R-113-012Dp 135.S¢ 19.9 20.3 0.0963 125,74 72.29 3.0 1.9 11828, 121.33 124.10 2.78  12.83 4457, 4134, -7.2 211,
§-113-013D 132.24 18.9 19.2° 0.1247 124.717 93.72 23.3 14.6 88967. 118.62 119.17 D.49 13.35 - 5804, 5717. -1.5 389.
R-113-014D 133.57 19.2 19.6 0.1253 12¢5.87 94,07 7.6 4.8 28860. 117.52 119.05 1.50 15.28 5815. 5662. ~2.6 340.
R=-113-015D 134.14 19.5 19.8 C.1255 126.32 94,18 5.2 3.3 19659. 116.72 118.89 2.17 16.33 5818. 5588. -3.9 219,
R-113-016D 136.09 20.2 20.5 0.1252 128.02 93.84 3.0 .9 11317, 115.77 119.36 3.65 18.53 5781. 5427. -6.1 279.
R-113-0170 127.70 17.7 7.7 €,2235 12(C.88 168.55 23.3 14,6 67414, 91.13 92,08 0.88 36.0% 10500. 10177. -3.1 260.
R-113-01€D 129.88 18.4 18.4 €.2198 123,11 165.42 7.6 4.8 21934, S8(C.21 92,96 2.62 38.29 10276, $921. -3.5 Zuc.
R~113-019D 131.77 19.0 19.0  C.2189 125,02 164.46 5.2 3.3 15125, 90C.17 93.97 3.78 39.70 10190. 9780. -4.0 Z3¢C.
R-113-020D 137.94 21,0 21.2 C.2203 131.02 164.63 3.0 1.9 8916. 90.76 97.18 6.42 43.97 10117, $588. -5.2 206,
R=-113-0210 129.137 17.7 18.2 (€.1101 12183 82.95 23.3 14.6 88563, 118.14 118.64 0.44 10.97 5156. 5128. ~0.6 420.
R-113-022p 130.961 18.2 18.7 0.1125 123.16 84,70 7.6 4.8 28766. 117.22 118,64 1.39 12.98 5254, 247, -C. 1 26z.
R-113-023D 130.57 18.2 18.6 C.1094 123,01 82.38 5.2 3.3 19552. 11€.26 118.17 1.93 13.3¢ 5113, 4969. -2.8 342,
R=113-024p - 132.48 18.9 19.3 0.1092 124.67 €2.10 3.0 1.9 11281, 115.61 118.84 3.23 15.25 5082. 4797. -5.6 298,
B-113-625D 128.33 17.5 17.9° C.1410 121.93 106.28 23.3 14.6 B3343. 111.68 112,30 0.56 16.34 6615. 6502. -1.7 362,
R-113-026Dp  130.05 18.0 18.5 - C.1406 123,27 105.84 7.6 4.8 27048. 110.60 112.35 1.71 18.57 6573. 6438, -2.1 .
BR-113-027D 130.96 18.4 18.8 (C.1408 124,29 105.89 5.2 3.3 18457. 1€9.97 112.44 2.484 19.76 - 6568, 6289. -4.3 297.
R-113-028D 133.66 19.3 19.7  C.14509 126.81 105.72 3.0 1.9 106%82. 10%.50 113.55 4.06 22.14 6534, 6082, -7.5 264,
R-113-029p 128.58 17.4 18.0 0.0773 119.36 58.41 23.3 14.6 91335. 121.85 122.23 0.33 6.54 3634. 3770. 3.7 497,
R-113-030Dp 129.29 17.9 18,2 (€.0807 120.14  60.93 7.6 4.8 29636. 120.93 121.94 0.97 7.85 3788. 3667. -3.2 412,
B=-113-031D 129.63 18.0 18.3 0.0780 120.39 58.84 5.2 3.3 20217. 120.37.121.82 1.83 - 8.53 3656. 3685. 0.8 381,
R-113-032D 130.94 18.4 18.8 (€.0803 12135 €C.54 3.0 1.9 11645. 119.68 122.15 2.44 10.02 3755. 3616, -3.7 33s.
R-113-033p 127.23 17.2 17.6 C.1384 121.73 104.33 23.3 14.6 83240. 111.56 112.16 0.54 15.136 6503.  6271. -3.6 379,
BR-113-034p 128.57 17.7 18.0 C€.1382 123.11 104,06 7.6 4.8 26847. 109.86 111.58 1.68  17.8% 6475. 6344, -2.0 324.
R-113-035D < 129.00 17.9 18.1  0.1369 12350 102,98 5.2 3.3 18267. 1€8.97 111.36 2.480 18.81 6404. 6193. -3.3 304.
R-113-036Dp 131.05 18.5 18.8 C€.1363 125,30 102, 42 3.0 1.9 10532, 1C8.14 112.06 3.93 20.95 6353, 5839. -8.1 a1,
B-113-0370 130.40 18.2 18.6 C€.0678 119.96 51.21 23.3 4.6 93822. 125.07 125.41 0.28 5.16 3179. 3263. 2.6 €51.
BR-113-038p 131.13 18.4 18.8 0.0685 120.78 51.66 7.6 4.8 30488. 124.35 125.21 0.85 6.35 3204, 3185. ~0.6 451,
R-113-039p 131.62.  18.5 19.0 C.0695 121,30 52,42 5.2 3.3 20810. 123.85 125.12 1.24 7.13 3249. 3186. ~1.9 407.
R=113-040D 132.76 19.0 19.4 0.069% 122,23 52.38 3.0 1.9 12014. 123.56 125.57 2.01 8.19 3281, 2985. =7.9 icy,
R=113-041D 129,41 7.7 18.3 "C.1741 11983 131.48 23.3 14.6 77548. 104.33 105.09 0.70 24.69 8173. 8143, -0.4 29€,
R-113-042D 131.86 18.5 19.1 C.1749 122,52 131.69 7.6 4.8 25270. 103.55 105.69 2.4 27.24 8159. 8086. -0.9 268,
R-113-043D 133.59 19.2 19,6 C€.1755 124.38 131,95 5.2 3.3 17311, 103.19 106.28 3.05 28.86 8156, 7869. -3.5 2%3.
R-113-048p 137.24 20.4 20.9 C€.1758 128.00 131.73 3.0 1.9 10058. 102.85 107.98 5«11 31.82 8102. 7614, -6.0 228,

66l



Table C-21 (continued)
Run No. Ty Po P Foo Tes Mes  Fyp »  Re  Twint Twoutr Ay AT Q. % ag X100 Yo
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
hr-ft2.°F
R-113-04%D 126.75 17.2 17.4 0.209S 120.81 158,05 23.3 14.6 69434, 93.77 94.65 0.84 32.53 9858, $702. ~-1.6 z71.
R-113-046D 130.67 18.5 18,7 €.2118 124,72 159,22 7.6 4.8 22735. 93.25 95.85 2.60 36.11 . 9880. 9838, -0.4 24S.
R-113-047D 132.67 18.9 9.3 €.212% 126.90 159.41 5.2 3.3 15600. 92.94 96.68 3.71 37.86 9866 . 9603, ~-2.7 233,
R-113-048D 137.42 20.7 21.0 0.2116 131.23 158,04 3.0 1.9 9118. 93.07 99.18 6.12 41,29 9719, €133, ~6.0 211,
R-113-049D 130.01 18.0 18.4 C€.1210 121,04 91,29 23.3 14.6 B7I576. 116.91 117.44 0.49 12.83 5670. 56 13. -1.0 3ss,
R-113-050D 131.99 18.7 19.1 C.1244 123.29 93.63 7.6 4.8 28447, 115.97 117.48 1.51 15,27 5800. 5681. =2.1 3u0.
E-113-051D 133,57 19.2 19.6 (.1248%5 125,03 93.58 5.2 3.3 19547. 116.07 118.30 2.20 16.38 5784, 5678, ~1.8 316.
R-113-052D 136.80 20.2 20.8 €.1252 127.79 93.86 3.0 1.9 11362. 116.14 119.86 3.69 18.80 5777. €493, -4.9 z7¢.
R-113-053D 126.12 17.0 17.2 C€.1971 119,74 148.83 23.3 14.6 71046. 9$5.99 96.84 0.79 29.70 9290, 9141, -1.6 280.
R-113-054D 129.11% 17.9 18.2 0.1979 122.48 149,03 7.6 4.8 23175, 95.23 97.61 2.41  32.69 9267. 9108. ~1.7 254,
R-113-055D 131.13 18.4 18.8 ©€.197z 124.58 148,22 5.2 3.3 15911, 94,95 98.51 3.51 34.39 9192. 9081. -1.2 239.
B-113-05€D 135.68 20.0 20.4 C€.1990 128.98 148.99 3.0 1.9 9291. 94.94 100.72 5.84 37,85 9184, 8713. -5.1 211.
R-113-057D 130.35 18.0 18.6 (€.0886 121.06 66.82 23.3 14,6 91765. 122.37 122.80 0.36 7.76 4148, 4185. C.9 478,
R-113-058D 131.18 18.4 18.8 0.088C 121.98 66.29 7.6 4.8 29906. 122.43 122.53 1. 10 8.70 4110. 4129. 0.5 423,
R-113-059D 131.90 18.5 19.1 0.0890 122.44 67.06 5.2 3.3 20364. 121.15 122.71 1.55 9.97 4155, 3991. -3.9 373.
R-113-060D 133.4€ 19.0 19.6 ¢©€.0871 123.79 65.54 3.0 1.9 11760, 120.77 123.31 2.56 11,42 4052. 3802. -6.2 317.
E-113-061D 128.05 17.4 17.8 0.1651 122.67 124,35 23.3 14.6 79007. 106.15 106.88 0.66 21,53 7743, 7635. ~-1.4 322.
B-113-062D 129.70 18.0 18.3 C€.1639 124,05 123,25 7.5 4.7 25269. 104.88 106.91 2.01 23.81 7658. 7492, -2.2 288,
R-113-063D 131.29 18.4 18.9 C.1647 125,37 123,68 5.2 3.3 17552, 104.63 107.51 2,87 25.22 7669. 714, ~3.3 272,
R-113-064D 138,77 19.5 128,70 123.57 3.0 1.9 10171, 104.09 108,91 4.81 28.27 7626. 7165. -6.0 _ 281
( . \ - “ 4 x . (
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Table C-22. Experimental data for R-113 condensing on tubeE

Run No. Tv' Py sat’ c’ Tc’ Me» Fw’ Vs Re Tw.in‘ Tw,out:’ ATw' aT, Qc’ w'  AQ X 100 Uov
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
hr-ft2-°F
R-113-001F 130.82 18.2 18.7 0.1566 123,08 117.85 23.3 18.8 94856. 119.57 120.25 0.63 10.91 7311, 7218, -1.3 41€,
R-113-0022 133.04 18.9 19.5 0.1567 125.31 117.72 7.6 6.1 30792. 118.40 120.35 1.91 13.67 7282, 7191. -1.3 33z.
BR-113-0032 134,40 19.4 19.9 0.1566 126.55 117.50 5.2 4.2 21036. 117.84 120.57 2.72 15.20 7255. 7007. -3.4 2917.
R-113-004% 137.36 20.2 21,0 0.1549 129,47 115,90 3.0 2.4 12127. 116.89 121.36 4.84 18,23 7128, 6587. -7.6 244,
R-113-0052 128.67 17.4 18.0 0.1206 121,46 90.94 23.3 18.8 95953. 120.93 121,48 0.49 7. 46 5658. £673. 0.3 473,
B-113-006F 130.36 17.9 18.6 0.1230 123,39 92.58 7.6 6.1 31110. 119.76 121.29 1.49 9.84 5747. 5608, -2.5 364,
R~-113-007% 131.37 . 18.2 18,9 0.1231 124,36 92.59 5.2 4.2 21234. 119.16 121.34 2.15 11.12 5740. 5540, -3.5 322.
R-113-008E 133.74 19.8 19.7 0.1231 126.61 92.34 3.0 2.4 12221. 118.22 121.74 3.58 13,76 5706. §258. ~7.9 258.
R-113-0092 128.00 17.2 17.8 0.0960 120,11 72.43 23.3 18.8 97006. 122.24 122.69 0.40 5.53 4510. 4577. 1.5 c08.
R-113-0102 129.31 17.7 18.2 0.0974 121.38 73.42 7.6 6.1 31505. 121.35 122.58 1.19 T.34 4564. 4475. -1.9 387.
BR-113-0118 129.94 17.9 18.4 0.0968 121,57 72.94 5.2 4.2 21478, 12C.67 122.42 1.72 8.39 4531. 4423, -2.4 336.
R-113-012¢ 131.21 18.2 18.8 C€.0981 12261 73.87 3.0 2.4 12311, 119.40 122.21 2.83 10.41 4580, 4197. -8.4 274.
R-113-0137 127.51% 17.2 17.6 C.1877 120.23 141.64 23,3 18.8 088749. 112.22 113.04 0.75 14.88 8826. 8673. ~-1.7 370.
R-113-014E 129.90 17.9 18.4 (0.1893 122,69 142.52 7.6 6.1 28667. 110.48 112.79 2.26 18.26 8853. 8532. -3.56 302.
B-113-015E  131.06 18.4 18,8  0.1878 123.88 141.27 5.2 4.2 19469. 109.24 112.52 3.24 20.18 8762. 8356. -4.6 271.
R-113-016F 134.84 19.5 20.1 0.1880 127.65 140.94 3.0 2.4 11199. 107.83 113.35 5.54 24.25 8698. 8233, =-%.3 223,
R-113-017E 126.46  16.9 17.3  0.2247 120.59 169.52 23.0 18.5 81167. 104,42 105.39 0.91 21.55 10578. 10368, -2.0 306.
R-113-018% 129,70 17.9 18.3 (0.2244 123.59 168.83 7.6 6.1 26767. 103.36 106.07 2,70 24.99 10450. 10195. -2.8 262.
R-113-019E 132.44 18.9 19.3 0.2238 126.48 167.95 5.1 4.1 18003. 102.94 106.93 3.99 27.50 10397. 10107. ~-2.8 23¢€.
R-113-020F 137.59 20.5 21.1  0.2239 131,31 167.22 3.0 2.4 10692. 102.57 109.14 6.56 31.74 10281, 9775. =-4.9 20zZ.
R-113-0212 129.92 17.9 18.%  0.1612 120.91 106.47 23.0 18.5 93852. 119.85 120.50 ° 0.57 9.7% 6613. 6522. ~1.4 423,
BR~113-022E 131.86 18.7 19.1 C.1405 122.72 105.82 7.6 6.1 30888. 118.86 120.58 1.69 12.13 6556. 6345, -3.2 337.
R-113-0238 133.24 19.2 19.5 C.1409 124.05 105.97 5.1 4.1 20677. 118.19 120.71 2.50 13.79 6554, 6304, -3.8 Z29€.
B-113-024E 136.43 20.2 20.6 C.1450°127.37 108.70 3.0 2.4 12158, 117.28 121.52 4.20 .17.03 6698, 6243, -6.7 245,
R-113-0252 129.15 17.9 18.2 0.2512.121.73 189.34 23.0 18.5 77478. 99.83 100.90 1.02 28.78 11773. 11677. ~0.8 25S.
R-113-0268 132.83 -18.9 9.4 0.253Z 125,45 190.18 7.6 6.1 25452. 98.28 101.36 3.06 33.01 11768. 11583, -t1.6 222.
R-113-027F 135.70 20.0 20.48 0.2560 128.30 191.79 5.2 4.2 17431, 97.69 102.12 4.51 35,79 11822. 11662. -1.4 206.
BR-113~-0282 141,23 21.9 22.4 0.2559 134,01 190.63 3.0 2.4 10205.: 97.59 104.97 7.43 39.95 11662. 11085, -4.9 182.
R-113-029E 130.40 i6.2 18.6 0.1083 120,68 81.72 23,0 18.5 96945. 123.68 124,17 0,43 6.47 5073. 4951, =2.4 488.
R-113-030F 132.46 18.7 19,3 0.1077 122.81 81.08 7.6 . 6.1 32086. 123.47 124.77 1.28 8,34 5020, 4803. -4.3 37€.
R-113-0312 133.76 19.2 19.7 0.1087 124,11 81.72 542 4.2 21965. 123.23 125.12 1.88 9.58 5050. 4835, -4.3 329.
B-113-0328 135.97 20.0 20,5 0.1092 126.35 81.94 3.0 2.4 12683. 122.74 125.83 3.09 11.68 5049. 4595. -9.0 269.
R=-113~0332 130.52 18.2 18.6 0.0837 120.15 63.15 23.0 18.5 98507. 125.67 126.08 0.35 4.64 3920. 3972, 1.3 526,
R=-113-0342 131.12 18.5 . 18.8 (.0849 121.00 64,07 7.6 6.1 32322. 124.49 125.52 1.02 6.11 3973, 3825. -3.7 4CE.
B~113-035F 131.68 18.7 19.0 C.0849 121.48 64.04 5.2 4.2 22044, 123.87 125.36 1.47 7.07 3969. 3783. 4.7 350.
B-113-0368 133.27 19.0 19.5 0.0843 122.82 63.48 3.0 2.4 12709. 123.30 125.76 2.44 8.74 3925. 3630. ~7.5 280.
B-113-0372 127.72 17. 4 17.7 0.2034 121.81 153.31 23.0 18.5 85606. 109.85 110.73 0.82 17.43 9550, 9325, -2.4 KL AN
R-113-0382 130.73 18.4 18.7 0.2044 124,70 153.62 7.6 6.1 28098. 108.21 110.70 2.47 21.28 9532, 9331, -2.1 27S.
R-113-039% 133,25 19.2 19.5 0.207% 127.13 155.63 5. 2 4.2 19181. 107.42 111,04 3.64 24.02 9624, 9392. ~-2.4 25GC.
R-113-040F 138.51 20.9 21,4 0.2062 132.12 153.93 3.0 2.4 11122. 106.71 112.76 6.00 28.77 9452, 8936. ~5.5 20%E.
R-113-0418 127.17 17.4 17.5 0.2753 122.56 207.33 23.0 18.5 71062. 91.83 92,98 1.10 34,76 12925. 12658, -2.1 232.
B-113-0422 131.70 18.7 19.0 C€.2751 126.80 206.39 7.5 6.0 23281. 91,12 94.52 3.41 38.88 12790. 12749. ~-0.3 205.
R-113-0438  134.72 19.7 20,0 0.2759 129.90 206.33 5.2 4.2 16268. 91.11 95.91 4.85 41,21 12735. 12556. ~-1.8 193.
R=-113-048F 140.74 21.7 22,2 C€.2794 135.84 207.83 3.0 2.4 9334. 89.97 97.96 8.01 U46.78 12722. 11974, -%.8 169.
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Table C-22 (continued)

Run No..

T

Py

P

Fes

T

Fop?

T

T

AT

aT,

v sat’. ‘¢ c’ A" Vs Re w,in® 'w,out’ W’ Qc» O g x 100 Yo’
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q
hreft2.°F
R=113-045F 128.93 ' 17.7 18.1 0€.1703 121.93 128.35 23.0 18.5 90880. 116.10 116.84 0.68 12.46 7983. 7775. ~2.6 g9,
R-113-0468 132.17 18.7 19.2 C€.1731 125.25 130.02 7.6 6.7 30015. 115.36 117.48 2.09 15.75 8052. 7881, -Z.1 318,
R-113-047F 134,06 19.5 19.8 C€.1707 127.39 127.95 5.1 4.1 20137. 114.84 117,95 3.14 17.67 7904, 7942. 0.5 279.
R-113-048E 138.50 20,9 © 21.4 C.1743 131,54 130.16 2.9 2.3 11475, 113.95 119.29 5.37 21.88 7992. 7635. f“.S 228,
BR=113-049F 128.59 17.5 18.0 0.2965 123.21 223.20 23.0 18.5 67330. 87.11 88.37 1.20 40.85 13888. 13804. ~-0.6 21z,
R-113-0S0F 133.19 19.0 19.5 (€.2974 127.95 222.83 7.5 6.0 22152. 86,67 90.34 3.64 44,69 13781, 13597, -1.3 192,
BR-113-051F 136.06 20.2 20.5 0.2996 130,92 223.87 5.2 4.2 15271, 8%.41 90.62 5.18 48,04 13792. 13408, -2.8 179.
R-113-0522 142,17 22.4 22,8 C.3027 137.17 224.87 3.0 2.4 8895. 84.47 93.20 + B8.65 53.34 13738. 12920. -6.0 160.
R-113-053F  128.81 17.7 18.1 C€.1361 122,10 102.53 23,0 18.5 93771. 119.77 120.38 0.55 8.74 6378. 6271, -1.7 455,
R-113-054F 130.57 18.2 18.6 C.1370 123.80 103.04 7.6 6.1 30787. 118.53 120.18 1.64 11.21 639S5. 6187. -3.3 355.
BR-113-055E 131.76 18.7 19.0 ©.1382 124.85 103.85 5.2 4,2 21001, 117.61 120.08 2.44 12,92 6435, 6279. -2.4 310.
R-113-05§! 134.13 19.4 19.8 €.1371 127.14 102,84 3.0 2.4 12066, 116.41 120.37 - 3.95 15.73 6352.  5874. -7.5 25z.
R-113~-0578  126.11 16.9 17.2 0.2347 121.84 176.85 23.0 18.5 79046. 101.73 102.74 0.95 23.88 11040. 10854, -1, 7 288,
R~113-058F 129.26 17.9 18.2 0.2354 124,48 176.95 7.5 6.0 25610. 100.20 103.06 2.86 27.63 11001. 1C€685. -2.9 248,
R-113-0598 131.37 18.5 18.9 0.2347 126.49 176.13 5.2 4.2 17743, 99.49 103.64 4.08 29.80 10919. 10550. -3.4 228,
R-113-060F 137.2§~m 20.5 20.9 C.2365 132.28 176.52 3.0 2.4 10339, 99.10 105.89 6.81 34.76 10857. 101S57. -S.QQHm—IQE.
( . » - - « . (:T
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Table €-23. Experimental data for R-113 condensing on tube F

Run No. Tys sat*  Fer Ter Mes oo ge  Twin Twoutr 4Ty AT Q. W' aQ Uos
°F psia  gpm °F by /br ft/sec oF of °F °f Btu/hr  Btu/hr g * 100 g2

hr.ft=.°F
R-113-005F 127.54 17.7 0.1511 121.36 113.91 23.5 17.1 77424. 99.98 100.64 0.60 27.23 7098. 7035. -0.9 251.
BE-113-006F 129.24 18.2 €.1500 122,98 112.96 7.6 5.5 24900. 98.85 100.74  1.85 29.44 7023. 6984. -0.6 230.
R-113-007F 130.85 18.7 C.1506 124,43 113.28 5.2 3.8 17043, 98.47 101.19  2.69 31.02 7025. 6966. ~C.A Z1E.
B-113-008F 134,07 19.8 C.1514 127.63 113.49 2.9 2.1 9504, 97.45 102,19 4.65 34.25 7011. 6707. -4.3 197.
R=-113-009F 130.89 18.7 €.0855 119,92 64,52 23.5 17.1 95506. 121.97 122.39 0.35 8.71 4003. 4128, 3.1 TER
E-113-010F 131.86 19.1 0.0884 120,98 66.67 7.6 5.5 30708. 120.95 122,07 1.08 10.35 4131, 4081, =1.2 LTTR
R-113-011F 132.46 19.3 ©.0875 121.64 65.98 5.2 3.8 20967. 120.48 122.06 1,57 11.19  4085. 4050. -0.8 TR
R-113-012F 134.02 - 19.8 €.0861 123.03 68.80 3.0 2.2 12083, 116.88 122,42 2.56 12.87 4003. 3808. -4.9 100.
R-113-0137 131.54 19.0 0.0792 120.22 59.80 23.5 17.1 97181. 124.05 124.82 0.32 7.31 3706, 3768. 1.7 489.
R-113-014F 132,59 19:3 0.0790 121.54 59.56 7. 5,5 31311, 123.28 124.29 0.98 8.80 3686, 3682. -0.1 404,
R-113-015F 133.14 19.5 €.0794 121.91 59.86 5 3.8 21399, 122.94 124.36  1.41 9.49  3703. 3631, -1,9 376.
R-113-016F 134.57 20.0 C€.0801 12240 6C.25 3 2.2 12317, 122,12 126,51 2.36 11.2€6 3719.. 3508. -5.7 318.
R-113-01TF  128.50 18.0 0.1097 120.55 €2.76 23.5 17.1 89371. 114.46 114,97 0.43 13.78 5150,  5044. -2.1 360.
R-113-01€F 129.32 18.2 (.1109 121.63 83.58 1. 5.5 28535, 112.70 114,06 1.35 15.94 5195. 5097, -1.9 ERTR
R-113-019F 129.10 18.2 0.1094 121. €9 82.49 5, 3.8 19308. 111.25 113.23  1.95 16,86 5129. 5039. -1.8 293,
R=113-020F 130,45 18.6 C.1090 122.40 82.11 3. 2.2 11045, 109.78 112.98 3,24 19.07 5097. UB12. =5.6 257,
R-113-021F 131.07 18.8  ©€.1254 121,72 94.32 23 17.1 87284. 111.99 112.55 0.50 18.80 5850. 824, -C.4 ace.
"R-113-022F  133.01 19.4  €.1249 125.319 93.82 7 5.5 28278. 111.68 113,22 1.53 20.56 5808. 5763. ~0.7 27z,
113-023F 134.61 20.0 0.1257 127.01 94.24 5. 3.8 19811, 111.66 113.90 2.24 21.83 5817. 5781. -0.6 257.
113-024F 136.87 20.8 0.1265 129.30 94.64 3 2.2 1116C. 11€.61 114.25 3.67 24,43 5824. 5465, ~6.2 230,
113-026F  130.46 18.6 C€.0987 121.93 74.39 23 17.1 93610. 119.67 120.12 0,40 10.56 4617. 4605, -C.3 421,
R-113-02€F 131.72 19.0 €.0987 123.19 Ju.30§ 7 5.5 30124. 118.72 119.97  1.21 12.37  4604. 4551, -1.2 359,
R-113-027F 132.31 19.2 0.0987 123.62 N.27) 5 3.7 20170. 118,02 119.82 1,77 13.38 4599, 44674”-2.9 331,
R-113-026F 133.91 19.8 €.0993 12%.21 74. 3. 2.2 11815. 117,02 119.89 2,90 15,45 4609, 4318 6.3 z87.
R-113-029F 130.99 18.8 €.0691 120.53 52.11 23.3,17.0 97199, 125.13 125.47 0.28 5.69 3232, 3263, 0.9 €47,
R-113-030F 132.00 19.1 0.0686 121.31 51.75 7. 5.5 31280, 124,68 125.55 0.85 6.89  3206. 3170. =1.1 °© 449,
R-113-031F 132.75 19.8 0.0695 121.93 52.37 S 3.7 21239. 124.47 125.71  1.25 7.66  3241. 3147, ~-2.9 507.
R-113-032F 134.33 19.9 C€.0701 123.41 52.75 3. 2.2 12505, 124.17 126.23  2.09 9,13  3257. 3098, -4.9 TR
B=113-033F ' 129.13 18.2 ©£.1360 119.50 102.72 23.5 17.1 81549, 105,07 105,68 0.55 23.75 6387. 6428, 0.6 259,
H-113-034F 130.53 18.6 0.1369 120.98 103,23 7 5.5 . 26103. 103.53 105.24  1.70 26.14 6407. 6u18. 0.2 236,
R-113-035F 131.43 18.9 €.1391 121.96 1C4.79 5 3.8 17681. 102.01 104.58 2.48 28.15 6496,  64C2. ~1. 4 22z,
R-113-036F 133.08 19.5 C.1401 123.81 105.36 3. 2.2 10021. 95.53 103.67 4.21 31.84 6518. €286, -3.5 2¢C.
R-113-037F 130.11 18.5  €.1804 121.77 135.97 17.1 71524, 92.61 93.37 0.72 37.12 8643, 8462, 0.2 219,
R-113-038F  133.48 19.6 €.1788 125.02 134.32 5.5 23274. 93.60 95.82 2.20 38.76 8304. 8214, -1.1 206.
R-113-039F 136.10 20.% €.1801 127.50 135.00 3.8 16319, 94.17 97.27 3.13 40.37 8316. 81C1. -2.6 198,
BR~113-040F 140.93 22.3 C.1818 132.65 135,30 2.2  9536. 94.39 99.66 5.29 43.9C 8280. 7886, -8.8 182,
R-113-041F 130.64 18.7 €.0591 119.62 44 .66 17.1 98692. 125.98 126.28 0.25 4.51 2771. 2872. 3.6 592,
R-113-042F 131.06 18.8 C€.0600 119.93 45.28 5.5 31747. 125.10 125.83 0.73 5.60 2808. 2738, -2.6€ 483,
R-113-043F 131.26 18.9 C.0602 120.28 45.42 3.8 21645. 120,50 125.56 1.06 6.23 2817. 2730. -3.1 3%,
R-113-044F 132,10 19.1 C.0604 121.15 85,54 2.2 12834, 123,62 125.39  1.76 7.60 2821. 2617. -T7.2 358,
R-113-045F 131.89 19,1 €.0508 119.47 38.39 17.1 100407. 128.21 128.48 0.21 3.55 2378. 2500. 5.1 645,
R-113-046F 132.23 19.2 0.0515 120.06 38.86 5.5 32326. 127.42 128.08 0.63  4.48  2406. 2373, -1.4 €16,
B-113-0477 132.31 19,2 0.0512 120.28 38.69 3.8 22048. 12€.88 127.80 0.90 4.96 2395. 2324, -3.0 IR
R-113-0u8F 132.95 19.4 0.0513 120.76 138.67 2.2 12680. 126.21 127.67 1.46 6.00 2392, 2164, -9.5 384,

—
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Table C-23 (continued)

Run No. Tys P, Pat? Fos Tes s Fos v, Re Twoin® Twout® ATy AT, Qs Q, 20y 100 o?

°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr ( 53!{

hrsft2.°F

R=113-049F 125.66 16.7 17.1 0.1667 121.33 125.69 23.5 17.1 7222€. 93.49 94,23 0.66 31.80 7851. 7772. -1.0 238,
R=-113-050F 127.37 17.2 17.€ 0.1669 122,77 125.64 7.6 5.5 23064, 91.69 93.78 2.03 34.63 7830. 7695, -1.7 218,
BR-113-051F 128 .€8 17.7 18.0 C€.1671 123.92 125.66 5.2 3.8 15695. 90.76 93.75 2.93 36.42 7818. 7594, =-2.9 2017.
R-113-052r 132.29 18.7 19.2 C€.1683 127.19 126,19 3.0 2.2 9090. 90.18 95.01 4.82 39.70 7814, 7205. ~-7.8 190.
R-113-053F 130.72 18.4 18.7 C.1981 12¢,49 148,63 23.5 17.1 69810. 90.44 91,29 0.77 39.8¢€ 9222. 9071. -1.6 223.
R-113-054F 133.59 19.2 19.6 0.1981 129,05 148,27 7.6 5.5 22618, 89.81 92,24 2.36 42.57 9165. 8948, -2.4 2C7.
R-113-055F 135.94 20.0 20.5 C.1986 131.45 148.30 5.2 3.8 15517. 89.56 92.96 3.44 44,68 9138. 8899, ~2.6 197.
R-113~-056F% 140.05 21.4 22.0 C€.1987 135.27 147.86 3.0 2.2 9046. 89.30 95.04 5.68 47.87 9060. 8490, -6.13 182,
R-113-057F 131.00 18.4 18.8 €.1021 122,2C 76.95 23.5 17.1 93611. 119,67 120.13 0.40 11,10 4773. 4652. ~2.5 414,
R~113-058F 132.50 18.7 19.3 C€.1034 123.85 77.77 7.6 5.5 30127, 118.73 119.99 1.23  13. 14 4814, 4645, =-3.5 g3,
R-113-059F 132.¢€7 18.9 19.3 C.1036 124,30 77.90 5.2 3.8 20467. 117.50 119.29 1.80 14,28 4821, 4637. -3.8 325.
R-113-060F 134,07 19.4 19.8 C.1033 125.54 77.62 3.0 2.2 11740, 116.28 119,24 2.97 16.31 4795, 4421, -7.8 283,
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Table ¢-24. Experimental data for R-113 condensing on tube F1
Run No. Tys P, Psat> - For Tes Mes  Fyo v Re w,in® Tw,out? w? AT, Q. 9, 20 4 100 Uy
°F ‘psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Bty
: hreft2.°F

R=113-001r1 V1Zé. 40 17.0 16.7 0.1425 118,37 107.73 23.5 17.1 83915. 107.85 108.47 0.57 16.31 6739, 6708, ~0.5 ige,
R=-113-002F1 126.47 17.5 17.3 0.1432 120.17 108.05 7.6 5.5 27068. 1C7.00 108.82 1.82 18.56 6742, 6875. 2.0 35¢C.
R-113-003PF1 127.79 17.9 17.7. C. 1437 121,52 108.34 562 3.8 18475, 106.36 108.96 2.60 20.13 6748, 6722, -0.4 323,
R-113-00471 131.24 18.7 18.9 0.1481 124,90 108.27 3.0 2.2 10687. 105.71 110. 14 4,48 23.31 6713. 6668. ~0.7 7M.
R-113-00SP1 127,42 17.7 17.6 0.0568 118,24 642.98 23.5 17.1 96538. 123.30 123.58 0.23 3.98 2678, 2733. 2.9 6UE.,
R-113-006P1 128,47 17.9 17.9 0.05487 119.38 01.33 7.6 5.5 31257. 123.23 123.93 0.70 4.89 2572, 2633, 2.4 507.
BR-113-00771 129.43 18.2 18.3  0.0549 120.29 81,46 5.2 3.8 21061, 123.47 124,52 1.03 5. 44 2577. 2658. 3.2 457.
B-113-008F1 131.08 18.7 18.8 0.0543 121.45 40,93 3.0 2.2 12435, 123.67 125.36 1.69 6.53 2539. 25¢C6. -1.3 37¢.
R-113-009P1 127.72 17.9 17;7 0.0950 121.49 71.63 23.5 17.1 93103. 119.09 119.50 0.36 8.43 3462, 4198, -5.9 €10.
R-113-01071 128.78 18.0 18.0 0.0946 122,81 71.26 T.4 5.4 29198. 118.05 119.28 1.26 10.11 4433, 4537. 2.4 ‘422,
R~-113-011P1 129.35 18.2 18.2 0,0959 123.05 72.15 5.2 3.8 20416. 117.24 119.00 1.7 11.23 448s. 4508, 0.5 38s.
R-113-012F1 131.20 18.7 18.8 0.0954 124,56 71.71 3.0 2.2 11780. 116.68 119.59 2.92 13.07 4447, 4339, -2.4 Jaze.
R=-113-0.13r1 126.32 17.2 17.3 0.0748 117,43 56.59 23.5 17..1 93905. 120.09 120.341 0.30 6.07 3532. 3465. ~1.9 £61.
R-113-014P1 125,92 17.1 17.1 €.0781 117.79 56.09 7.6 5.5 29912. 117.90 118.88 0.98 7.58 3502. 3703. 5.7 4u8,
R-113-015PF1 126.29 17.0 17.3 0.0739 117.87 5%.91 5.2 3.8 20421, 117.45 118.85 1.37 8. 14 3489. 3539. 1.4 413,
R-113-016F1 127.513 17.5 17.7 0.0737 118.51 55.7% 3.0 2.2 11735. 116,56 118.88 2.32 9.81 3473, 3447. -0.8 3u1.,
R-113-017PF1 121.80 16.2 15.9 0.1778 117,49 138.25 23.0 16.8 71748. 94,80 95.56 0.70 26.62 8427. 8053, -4.4 305.
R-113-018P1 123.78 16.7 16.5 0€.1787.119.47 134,99 7.6 5.5 23629.. 93.76 96.00 2.22 28.90 8452. « =0.6 282.
R-113-019r1 125,46 17.2 17.0  €.1791 121.00 135.05 5.2 3.8 16212, 93.48 96.78 3.29 30,33 8437. . 1.1 26€.
R=113-020P1 129.90 18.2 18.4 0.1782 125.23 133.88 3.5 2.6 1100€. 93.35 98.74 5.39  33.85%5 8316 . 12.8 237.
3-113-021!1‘120.61 16.7 16.7 0.1223 119,10 3.5 17.1 87183. 111,89 112.41 0.50 12.46 5778;‘ 5789, 0.2 a47.
R-113-022rF1 125.85  16.9 7.1 0.1215 120. T4 5.4 27243. 110.59 112.15 1.56 14.48 5724, £€722. -0.0 381.
BR-113-023F71 126.90 17.2 17.5 €.1210 120, 5.2 3.8 19140. 110,23 112.47 2.21 15.55 5693. 5693. 0.0 353,
R=-113-02471 130.25 18.2 18.5 €.1208 123.97 90.88 3.0 2.2 11131, 110,31 114,02 3.71 18.08 5640. 5523. -2.1 300.
!-113-025?1 120.96 16.2 15.7 0.1632 116.89 123.52 23.0 16.8 7u877. 98.86 99.56 0.64 21,75 7762, 7278, -6.3 3a4.
B-113-026F1 122.73 16.5 16.2 0.1628 118,30 123.05 7.6 5.5 24700. 97.51 100.60 2.06 23.68 7715, 7800, 1.1 114,
B-113-027r1 128,23 16.7 16.6 C€.1629 119,66 123,01 5.2 3.8 1680€. 97.06 100.02 2.96 25.69 7697. 7649, -0.6 289.
BR-113-028P1 128.02 17.7 17.8 C€.1629 123,15 122,64 3.0 2.2 9742. 96.50 101.86 4.96 29.04 7636. 7396, -3.1 253.
R-113-029P1 130.25 18.7 18,5  C.0608 120.39 - 45.89 23.5 17.1 98474. 125.70 126.00 0.25 4. 39 28489, 2931, 2.9 625.
R=113-030r1 131.24 19.2 18.9 0€.0625 121.85 47,08 7.6 5.5 31774. 125.17 125.97 0.80 5.67 2919. 3020. 3.4 49€.
R=113-031P1 132.30 19.2 19,2 0.0627 122,79 47.20 S.2 3.8 21815. 125.42 126.58 1.15 6.30 29213, 2967. 1.5 847,
R-113-03271 134.36 19.9 19.9 0.0633 124.63 47.56 3.0 2.2 12667. 125.85 127.76 1.92 7.56 2937, 2853, -2.8 374,
R-113-033PF1 120.92 16. 4 15.7 0.1934 117.54 146.34% 23.0 16.8 66203. £€7.73 88.56 0.82 32.78 9196. €382. 2.0 ¢,
BR=113-034P1 123,96 16.7 16.5 C.1958 120.20 147.77 7.6 5.5 21888, 86.97 89.42° 2.48 35.7¢€ 9250, 9387. 1.5 249,
R-113~-035F1 126.00 17.2 17.2 0.1960 122,14 147,65 5.2 3.8 15043, 86.84 90.32 3.52 37.42 9218. 9124, -1.0 237.
B-113-036PF1 131.16 18.7 18.8 0.1976 127.07 148.19 3.0 2.2 8799. 86,84 92.69 5.88 41,40 9189, 8789. -4.4 214,
R=113-03771 127.79. 17.5 17.7 0.0733 118.36 55.40 23.5 17.1 95207. 121.67 121.97 0.26 5.97 3u451. 2977.~-13.7 €s7.
R=-113-038r1 127.50 17.3 17.6 0.0752 118.18 56.85 7.4 5.4 29418. 119,24 120.11 0.79 7.82 3542, 2897.-18. 2 436.
B~-113-03971 127.76 17.7 17.7 0.0735 117.98 55.58 5.2 3.8 20675. 119,00 120.38 1.37 8.07 3462, 3536. 2.1 413,
R=-113-040P1 129.45 17.9 18.3 0.0729 119.69 55.02 3.0 2.2 11946, 118.72 120.99 2.28 9.59 3419, 3380, -1.1 3453,
R=113-081r1 128.09 17.7 17.8 0.1072 120.59 80.8B9 23.5 17.1 92013. 117,56 118.08 0.49 10,27 5037. 5707. 13.3 472.
R-113-042F1 129.08 18.0 18.1 0.1080 121.32 81.40 7.6 5.5 29518. 116.27 117.63 1.346 12.13 5062. 5048, -0.3 402.
B-113-043P1 129.31 18.2 18.2 0.1072 121.45 80.80 5.2 3.8 20041. 115,12 117.12 1.98 13.19 5023. 5093. 1.4 367.
R-113-044F1 131.73 18.7 19.0 0.1078 124.35 81.09 3.0 2,2 11580. 114.64 117.93 3.29 15.44 5025. 4895. =2.6 213,
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Table C-25. Experimental data for R-113 condensing on tube F3

Run Ne. Ty Py Psat? Fer Tes Mes Fur Vs Re Tw.‘ln’ Tw,out' ATy AT, Q> Qe A X1 Ugs
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q 00 B
hreft2.°F
R-113-001F3 125.60 16.9 17.0 0.1457 119.19 110.08 23.5 14.7 83975. 111.57 112,20 0.60 13,72 6876. 6977. 1.% yye,
8~113-00223 128.17 17.2 17.9 0.1457 121.45 109.85 7.6 4.8 27182. 111.05 112.90 1.85 16.19 6839. 6961. 1.8 378.
B-113-003F3 129.97 17.7 18.4 0.1459 123,18 109.83 5.2 3.3 18653. 110.95 113.61 2.63 17.70 6822. 6781. ~0.6 345.
R~113-004PF3 133.68 19.2 19.7 0.7464 12€.88 109.80 3.0 1.9 10830. 110.74 115.12 4.37 20.75 6786. €504, -4.2 293.
R-113-005F3 129.08 17.9 18.1 €.1781 122.84 134,06 23.5 14,7 82927. 109.74 111.49 0.72 18.47 8337. 8352, 0.2 404.
BR~113-00€r3 131.97 18.7 19.1 0.1793 125.54 134.66 T.6 4.8 27044. 110.85 112.07 2.22 20.51% 8342, 8355, 0.2 364,
R-113-007P3 133.98 19.2 19.8 C.1801 127.70 134.95 5.2 3.3 18437. 109.50 112.68 3.16 22.88 8337. 8134, -2.4 326.
R-113-008P3 137.97 20.7 21.2 €.1810 13154 135.17 3.0 1.9 10555. 108.63 111.99 5.31 27.66 8306. 7890, ~-S. 269.
R-113-009P3 127.24 17.9 17.6 (€.0903 119.82 68.19 23.5 14.7 90546. 119.87 120.29 0.39 7. 16 4250. 4559. 7.2 31,
£-113-01073 128.51 18.3 18.0 (C€.0908 120.64 68.54 7.6 4.8 29222. 119.27 120.41 1. 14 8.66 4265. 4299. 0.8 440,
BR-113-011P3 129.43 18.5 18.3 (€.0903 121.39 68.05 5.2 3.3 19998. 119.03 120.70 1.65 9.56 4229, 4246. 0.4 396.
R-113-012r3 131.53 19.0 18.9 (€.0900 123.22 67.72 3.0 1.9 11574, 118.87 121.58 2.71 11.30 4197. 4017. ~4.3 332.
B-113-013P3 127.64 17.7 17.7 0.0729 119.10 55.05 23.5 14.7 92114. 121.86 122.20 0.29 5.61 3429. 33gL. -1.3 547,
R-113-01473 128.06 17.7 17.8 C€.0722 118,14 54.62 7.6 4.8 29600. 120.82 121.78 0.96 6.76 3401, - 3595. 5.7 450.
R-113-015F3 128.59 17.9 18.0 C€.0701 119.29 52.97 5.2 3.3 20248. 120.60 121.94 1. 33 732 3296. 3415. 3.6 4¢3.
R-113-016F3 130.80 18.7 18.7 0.0712 121.16 53.67 3.0 .9 11762. 120.95 123.18 2.23 8.74 3330. 3305. ~-0.8 341,
B~113-017F3 127.72 17.9 17.7 0.1212 121.23 91.42 23.5 14.7 88248. 116.82 117.33 0.48 10.64 5695. 5579. =-2.0 479.
R-113-018P3 128.89 18.2 18.1 0.1218 122,61 ¢€1.73 7.6 4. 28292. 115.38 116.91 1.54 12,75 5706. 5809. 1.8 400,
R-113-01973 129.74 18.4 18.4 C.1224 123.32 92.14 5.2 3. 19275. 114.58 116.80 2.19 14,05 5725. €634, -1.6 364,
R-113-020F3 132.01 18.9 19,1 €.1226 125.33 92.09 3.0 1. 11102, 113.69 117.33  3.63 16.50 5704.  5405. -5.2 309.
’-113-021r3 127.05 17.5 17.5 0.1067 118.79 80.65 23.5 14. 88977. 117.73 118.20 O.4n 9.08 5028. 5183. 3.1 49s,
R-113-02213 128.66 17.9 18.0 0.1066 120.39 80.47 7.6 4. 28723. 117.09 118.45 1.36 10.89 5007. §123. 2.3 411,
R-113-023F3 129.86 18.2 18.4 0.1060 121.62 79.91 5.2 3. 19694, 117.03 118.97 1.91 11.86 4964, 4931, -0.7 374,
B=113-02473 132.71 19.2 19.3 0.1069 124,38 80.37 3.0 1. 11412, 116.82 120.13 3.30 14.24 4974, 4914, -1.2 312.
R-113-025r3 123.89 16.9 16.5 0.2077 118.51 156.99 23.5 14, 74514, 99.53 100.46 0.85 23.89 9828. 9968. 1.4 368.
R-113-02€r3 126.98 17.7 17.5 0.2082 122.58 156.82 7.6 4. 24002. 98.32 100.94 2.60 27.35 9778, 9826. 0.5 32C.
R-113-02723 128.97 18.2 18.1 €.2082 123.59 156.61 5.2 3. 16430, $7.78 101.56 3.78 29.30 9740. §777. 0.4 297.
BR-113~028F3 134.40 19.7 19.9 0.2114 128.75 158.29 3.0 1. 9562. 97.39 103.57 6.21 33.92 9774 . 9268. =5.2 258.
R-~113-029P3 128.51 17.9 18.0 0.0529 117.16 40.05 23. 14, 94322, 124.71 124,97 0.21 3.67 2492. 2442, -2.0 608.
R-113-030r3 128.913 18.0 18.1 (€.0540 117.73 40.83 7. 4. 30368, 123.95 124.66 0.71 4.63 | 2540, 2674, 5.3 491,
R-113-03173 128.85 18.2 18.1 0€.0535 117.91 40.50 Se 3 20674, 123.20 124,20 0.99 5.15 2519. 2553. 1.3 4137,
B-113-032r3 129.78 18.2 18.4 C€.0538 118.88 U40.63 3. 1. 11909. 122.69 124.34 1.65 6.26 2524, 2451, -2.9 361.
‘R=113-03313 129.31 18.2 18.2 0.0611 119.19 46.12 23, 14, 94483, 124.85 125.15 0.25 .31 2867. 2861, ~C.2 £qc,
R-113-03473 129.5¢ 18.2 18.3 0.0631 119.60 47.64 7. 4. 30294. 123.61 124.41 0.81 5.57 2960. 3046. 2.9 47¢<.
R-113~-035Pr3 130.29 18.4 18.5 0©€.0613 119,76 46,25 Sa 3. 20776. 123.71 124.87 1. 14 6.00 2872. 2944, 2.5 428.
B-113-036P3 132.38 18.9 19.2 C.0611 121.58 46.03 3. 1. 12078. 124,29 126.15 1.86 7. 16 2850. 2755. ~3.3 35€.,
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R-113-Q03723 127.50 17.7 17.6 C€.0710 117.97 53.69 23 4. 92286. 122.09 122,40 0.26 5.25 3346, 3012.-10.0 - €7¢C.
R-113-0387r3 128.13 18.2 17.8 0.0716 118.73 54.13 7. 4, 29693. 121.21 122.10 0.90 6.47 3370 3377. 0.2 466.
R-113-03923 129.01 18.4 18.1 (€.0706 119.35 £3.30 5. 3. 20343, 121.15 122.47 t.31 7. 20 3315. 3374. 1.8 412,
R-113-04073 130.80 18.7 18.7 0.0689 120.52 52,00 3. 1. 11786. 121.21 123.38 2.17 8.51 3226. 3224. -0.1 339.
R-113-041F3 128.59 17.7 18.¢ 0.0786 121.16 59.25 23. 14. 92657. 122.53 122.9 0.33 5.87 3687. 3838. 4.1 £62.
R-113-042P3 129.86 18.2 18.4 0.0791 122.24 59.62 7. 4. 29936. 122.09 123.11 1.02 7.25 3704, 3829. 3.4 us7.
R-113-043r3 130.76 18.5 18.7 0.0783 12311 58.97 Se 3. 20509. 122.03 123.48 1.44 8.01 3659. 3705. 1.3 409,
R-113-044F3 133.01 19.2 19.4 0.0791 124.94 59.47 3. 1. 11886. 122.06 124.52 2.46 9.72 3679. 3648, -0.9 33%.
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Table C-26. Experimental data for R-113 condensing on tube F7

Run No. Ty Pj Paat*  Fer Te: Mg Fy Vs Re Tuyin® Tw,out* 2Ty AT, Q> Q 80y 4 Uy
°F psia  psia  gm  °F b /hr gpm ft/sec ° °F °F °f Btu/hr  Btu/hr g * 100 g2,
Lo T
R-113-001F7 126.29 17.2  17.3 0.1432 120.45 108.03 23.5 17.1 88711. 113.64 114.24  0.58 12.34  6742.  6732. =0.1  €2€.
R-113-002F7 128.78  17.7  18.0 C.14845 122.71 108.80 7.6 5.5 28646. 112.88 114.69 . 1.82 14.99 6768. 6845. 1.1  43c,
R-113-003#7 130.05 18.2  18.5 C.1447 123.93 108.83 5.2 3.8 19581. 112.37 115.00 2.61 16.37 6759. 6724. -0.5  398.
R-113-004F7 133.30 19.2  19.5 0.144% 126.96 108.3% 3.0 2.2 11338. 111.92 116.21  4.29 19.23 6699,  6385. -8.7  13€.
R-113-00%F7 127.53  17.8  17.7 C€.175C 120.71 132.01 23.5 17.1 85999, 110.38 111.15 0.74 16.77 8225. €573. 4.2 473,
R-113-006F7 130.21 18.0  18.5 C.1758 123.49 132.30 7.6 5.5 27720. 109.33 111.54  2.22 19.78 8215. 83u8. 1.6  400.
R-113-007F7 131.71 18.4  19.0 C€.1761 125.08 132.31 5.2 3.8 18921. 108.58 111.80 3.19 21.51 8199. 8227. 0.3  367.
R-113-008F7 135.80 19.7 20.4 0.1765 129.10 132,08 3.0 2.2 10985. 108,22 113.43  5.21 24.97 8140. 7750, -6.8 314,
R-113-009F7 126.18 16.9  17.2 0.0925 119.54 70.13 23.5 17.1 92999. 118.9€ 119.37 0.38 7,01 4377. 4bs2. 1.5 €02,
R-113-010F7 126.79  17.1  17.4 C€.0946 120.17 71.43 7.6 5.5 29816. 117.45 118.63 1.19 8.76 6455, &4471. 0.4  490.
R-113-011F7 127.68 17.2 17.7 0.0938 120.84 70.78 5.2 3.8 20401. 117.18 118.91 1.70  9.64  4809. 4389, =0.5 441,
R-113-012F7 130.0%  17.9  18.5 C.0932 122.88 70.15 3.0 2.2 11822, 117.12 119.94  2.82 11.52 4357. 4193, -3.8 - 264,
R-113-013P7 127.83  17.2  17.7 ©€.0733 120.17 55.31 23.5 17,1 96014, 172.63 122.97 0.30 5.03 3445. 3454. 0.3  66C.
R-113-014F7 128.74  17.5 18.0 C.0731 120.93 55.12 7.6 5.5 - 30955. 121.96 122.91 0.95 6.30 3429. 3565. 4.0  524.
R-113-015F7 129.35 17.0 18,2 0.0724 121.42 S4.61 5.2 3.8 21168. 121.70 123.04 1.33  6.98 3395, 3417, 0.7  UGE.
R-113-016F7 131.00 18.2 ' 18.8 C€.0704 122.95 52.99 3.0 2.2 12232, 121.47 123.65 2.18 8.44 3287. 3242, -1.4 275,
F-113-01787 126.39  17.0  17.3 C.1207 120.90 91.01 23.5 17.1 91117. 116.50 117.03 0.50 9.€3 5679. 5882. 3.6  S568.
R-113-018F7 128.21 17.4  17.9 C€.1208 122.48 9C.97 7.6 5.5 29389. 115.72 117.24  1.52 11.73  5663. 5741. 1.u  46S.
R-113-019F7 129.27 17.0 18.2 €.1206 123.66 90.71 5.2 3.8 20060. 115.12 117.33  2.18 13.05 5639.  5629. -C.2  41¢.
R-113-020F7 131.73  18.4 19.0 C.1203 126.05 90.33 3.0 2.2 11566. 114.33 117.99  3.66 15.57 5597. Su42, -2.8 346,
R-113-021F7 127.68  17.4  17.7 C.0556 119.38 81,99 23,5 17.1 97220. 126.16 124.41  0.21  3.80 2616.  2396. -8.4% 742,
R-113-022F7 129.78 17.9  18.4 ©.0566 121.32 42.71 7.6 5.5 31710, 126.96 125.68 0.73 4.46  2653. 2738. 3.2  S73.
R-113-023F7 129.€2 18.0 18.3 0.0531 121.45 40.03 5.2 3.8 2162Z. 124.40 125.40 0.98 4.73 2488. 2532. 1.8  507.
R-113-024p7 130.72 18.4  18.7 0.0529 122.21 39.85 3.0 2.2 12066. 123.98 125.65 1.66 5.91 2473. 2470. -0.1 403,
R-113-025F7 126.79  17.4  17.4 C.0647 118,54 8.93 23.5 17.1 95863, 122.86 122.77 0.26 4.18  3052. 3047. -0.2 - 703.
R-113-026F7 127.53 17.7 17.7 0.0647 119.32 48.89 7.6 5.5 30888, 121.77 122.60 0.84 5.35 3046, 3170. 4.1 . Euc.
R-113-027¥7 127.91 17.7 17.8 C.0647 119.88 48.87 5.2 3.8 21080. 121.28 122.50 1.21 6.C2 3043. 3124. 2.6  487.
R-113-028F7 129.39 17.9  18.2 C.0647 121.26 48.81 3.0 2.2 12164, 120.89 122.94 2.05 7.48 303u.  3049. 0.5  391.
R-113-029F7 127.02 17.3  17.5 C.0839 120.64 63.32 23.5 17.1 94573. 120.86 121.25 0.35 5.96 3948,  4035. 2.2 638,
R-113-030F7 128.02 17.5 17.8 C.0852 121.58 64.19 7.6 5.5 30431. 119.93 121.03  1.10 7.54  3997. 4129. 3.3 =11,
R-113-031F7 128.51 17.7 18.C 0.0854 122.18 64.31 5.2 3.8 20745. 119.27 120.86 1.58 8.44  4002. 4055. 1.3  #57.
R-113-032p7 130.21 18.2  18.5 0.0842 123.59 €3.44 3.0 2.2 11966. 118.75 121.35 2.60 10.16 3939, 3864. -1.9 373,
R-113-03387 126.50 17.1  17.3 C€.1623 122.48 122.25 23.5 17.1 €7138. 111.76 112.44 0.66 18.40 7627. 7641, 0.2  S1C.
R-113-034¥7 128.59  17.6  18.0 C.1638 124.45 123.12 7.6 5.5 27923. 110.16 112,17  2.02 17.42 7661. 7613. -0.6  H424.
R-113-035F7 129.86 17.9 1.4 C.1681 125.58 123.21 5.2 3.8 19027. 109.28 112.23  2.92 19.1C 7654. 7539. =1.5 386,
R-113-036F7 133.47 19.2 19.6 C.1636 128.94 122.47 3.0 2.2 10987. 108.39 113.31 4.92 22.62 7572. 7313, -3.8  322.
R-113-037F7 124.13 16,7 16.€ C€.2125 120.84 160.25 23.5 17.1 79202. 101.99 102.88  0.85 21.69 10029. $886. -1.4  4uS.
R-113-038F7 128.09  17.4  17.8 0.2146 124,42 161.16 7.6 5.5 25663. 101.28 103.95 2.67 25.47 10035. 10098. 0.6  379.
R-113-039P7 129.82 18.0 18.4 C.2166 126.34 162.58 5.2 3.8 17396. $9.79 103.69 3.90 28.08 10100. 10074, =0.3  3a7.
R-113-060F7 135.14  19.7 20.2 C€.2189 131.30 163.49 3.0 2.2 10076. 98.90 105.32 6.47 33.03 10085. 9652. -4.3  294.
B~113-041F7 125.92  16.9  17.1 C€.1791 121.19 135.08 23.5 17.1 84723, 108.73 109.49 0.73 16.81 8435, 8505. 0.8  483.
R-113-042F7 128.62 17.5 18.0 0.1791 123.80 134.72 7.6 5.5 27274. 107.52 1€9.79  2.27 19.97 8382. 8572. 2.3  uQu.
B-113-043P7 130.41 18.0 18.6 C.1805 125.47 135.58 5.2 3.8 18623. 106.83 110.07 3.21. 21.96 8416. 8289.°=1.5  36S.
B-113-044P7 134,40 19.5 19.9 €.1808 129.33 135.30 3.0 2.2 10767, 105.99 111.33  5.3% 25,74 8354, 17953, -4.8 213,
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Table C-26 {continued)

Run No. Tv’ P, Psat’ Fc ’ Tc ’ Mes Fw' vs Re T T AT, AT, Q

w,in® ‘w,out’ W’ [ Qw' -A—QX]OO o
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr "Q

hr.ft2.°F

R-113-045P7 127.38 17.4 17.6 0.1496 122,34 112,69 2

3 17.1 88984, 113.94 114,58 0.61 13,12 7023. 7M17. 1.3 £16.
R-113-04€F7 129.97 18.0 18.4  C.1695 124,77 112.36 7
5
3

5

b 5.5 28811. 113.85 115.32 1.87 15.59 6978, 044, 0.9 431,
2 3.8 19665. 112.77 115.49 2.69 17.28 7034, 6936. -1.4 392.
0 2.2 11382. 112.23 116.71 4.47 20.15 6934, 6651, =4.1 232,

R-113-047F7 131.41 18.5 18.9 (€.1512 126.23 113.46
BR-113-048F7 134.62 19.5 20.0 C.1501 129.21 112.34
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Table'c-27. Experimental data for R-114 condensing on tube A

Run No. Tyr Ps Psat»  Feo Tes s Fyp v Re  Tw,in® Twoout® ATy aT, Q. Q 8y 100 Yo
°F- psia psia gpm °F 1b,/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
hrft2.°F

R-118-001A 99 .89 45,2 45.8 0.0587 94.32 81.96 22.5 18.1 63652. 84.70 84.76 0.0 14.76 2222. 0. 0.0 mu,
R-114-002A 99.88 #5.2 85,7 0.0586 94.80 41.81 7.5 6.0 21116. 84,13 84.58 0.0 15.55 2212, 0. 0.0 136.
R-114-003A 100,23 45,7 46.0 0.0588 95.41 41.97 5.2 4.2 14582. 83.64 84.36 0.0 16. 23 2219, 0. 0.0 131,
R=118~-004R 100.79 46.2 h6.4 0.0589 95.84 82,03 3.0 2.4 8350. 82.71 B4.05 0.0 17.41 2219, 0. 0.0 122.
R-114-005 101.31 46.2 46.8 0.0598 96.32 132.59 2.1 1.7 5767. 81.29 83.26 0.0 19.03 2247, 0. 0.0 113.
BR-114-006A 9% .19 42.7 83.0 0.0739 9170 52.97 22.5 18.1 57698. 76.71 76.88 0.0 19.39 2822. 0. 0.0 139,
R-~118-007A 97.06 43.2 83.6 0.0736 92.53 S52.67 7.5 6.0 19162. 76.18 76.84 0.0 20,55 2802. 0. 0.0 13C.
R-114-008A 97.40 83.7 43,9 0.0738 93.14 52.81 5.2 4.2 13229. 75.69 76.66 0.0 21.23 2807. 0. 0.0 126.
R-114-009A 98.71 45.5 44.8 0.0736 98,10 52.62 3.0 2.4 7608. 75.11 76.66 0.0 22.82 2790. 0. 0.0 117.
R-114-010A 100.14 45.7 45.9 0.0737 95.45 52.57 2.1 1.7 5298. 74.31 76.7S 0.0 24.61 2780. 0. 0.0 108.
BR=-114-0112 94,14 81.2 41.6 0.0670 91.48 48.03 22.5 18.1 57600. 76.62 76.71 0.0 17. 47 2569. 0. 0.0 140.
R-118-0122  95.53  41.7 41,9 0.0654 91.48 46.91 7.5 6.0 19146. 76.18 76.71 0.0 18.09 2507. 0. 0.0 132,
R-114-01317 94 .66 81.7 41,9 0.0653 91.61 46,78 5.2 4.2 13203. 75.69 76.35 0.0 18.64 2500. 0. 0.0 128.
R-115-018A 95.58 42,2 42.6 0.0645 92. 14 46.21 3.0 2.4 7593. 75.02 76.53 0.0 19.80 2465. 0. 0.0 119,
R-114-0153 96.71 83.2 43.4 0.064% 92.96 u5.87 2.1 1.7 5291. 74.35 76.49 0.0 21.29 2441, 0. 0.0 110.
R-118-016A 93,70 41.0 41.3 0.0349 87.50 25.15 22.5 18.1 64479. 85.76 85.85 0.0 7.90 1346, 0. 0.0 163.
R-114-017A. 94,27 41,2 41.7 0,0351 88.03  25.26 7.5 6.0 21459, 85.54 85.81 0.0 8.60 1351, 0. 0.0 150.
R-114-018A  4.80 41.2 41,8 0.0353 88.68 25.36 5.2 4,2 14843. 85.28 85.68 0.0 8.93  1356. 0. 0.0 145.
R-114-019% 95.18 41.7 42,3 0.0349 89.12 25,13 3.0 2.4 8570. B85.19 85.90 0.0 9.60 1331, 0. 0.0 133.
R-114-020A 95.75% 42,2 42.7 0.0345 89,56 24.77 2.1 1.7 6016. 85.23 86.33 0.0 9.97 1321, 0. 0.0 1217.
R=-114-021A 94,97 41.7 42.2 0.0868 9109 33.57 22.5 18.1 62678. 83.46 B83.44 0.0 11.52 1793. 0. 0.0 149.
R-118-0227 95.23 42.2 42,3 0.0461 90.33 33,06 7.5 6.0 20803. 82.93 83.26 0.0 12.13 1765. 0. 0.0 139,
R-114-023A 95.53 82.2 %#2.6  0.0457 90.70 32.79 5.2 4.2 1taa12, 82,75 83.31 0.0 12.50 1749, 0. 0.0 . 134,
R-114-0242 96.10 42.7 A3.0 0.0488 91.09 32.16 3.0 2.4 8328. 82,71 83.62 0.0 12.94 1718, 0. 0.0 127.
R-114-0252 97.36 83.% 43.9 0.0447 91.74 32.01 2.1 1.7 5859. 82.89 848,27 0.0 13.78 1702. 0. 0.0 118.
R~114-026A 125,78 67.7 68.1 0.1985 119.96 137.10 22.5 18.1 57502. 76.27 76.80 0.0 49,25 6866. 0. 0.0 133,
R~118-0270 129.04 71.2 71.5 0.1969 126.96 134.66 7.5 6.0 19439. 76.80 78.47 0.0 51.40 6693. 0. 0.0 124,
R~-114-0287  130.58 72.7 73.1 0.1986 124,56 136.31 S.2 4.2 13390. 75.91 78.34 0.0 53.45 6751. 0. 0.0 121.
R-118-029% 133.78 76.2 76.5 0.1985 127.22 135.70 3.0 2.4 7742. 75.20 79.40 0.0 56.43 6670, 0. 0.0 113.
BR-114-0302 121,92 64.7 64.4 0.1765 117.21 122.38 22.5 18.1 57828, 76.76 77.19 0.0 u44.95 6182, 0. 0.0 131,
R-118-031A 123,55 66.2 65.9 0.1726 118.86 119.46 7.5 6.0 19314, 76.36 77.90 0.0 46.42 6013. 0. 0.0 124,
R-114-032A 124.07 66.7 66.4 0.1715 119.02 118.60 5.2 4.2 13266. 75.33 77.46 0.0 47.67 5963. 0. 0.0 119,
B-118-0332 127.07 69.7 69.4 0.1688 121.30 116.36 3.0 2.4 7718, 175,20 78.91 0.0 50.01 5810, 0. 0.0 1M1,
R-113-0382 98.84 48,7 48.9 0.0897 93.23 64.1 22.5 18.1 55604. 73.81 74.06 0.0 248.90 3400. 0. 0.0 130.
R-114-035A 100.66 85.7 46.3 (€.0898 9514 64.06 7.5 6.0 18675. 74.13 74.90 0.0 26.15 3384, 0. 0.0 124,
R-114-0362 101.74 46.7 47.1 0.0898 96.54 64.01 5.2 4.2 13011, 74.31 75.47 0.0 26.85 337%. 0. 0.0 120,
R-114-0372 103.26 47.7 48,3 0.0895 98,06 63.63 3.0 2.4 7487. 73,68 75.69 0.0 28.57 3344, 0. 0.0 112,
BR-114-038" 106.42 50.2 50.7 0.0885 100.45 62.75 2.1 1.7 5342. 74.66 77.68 0.0 30. 25 3276. 0. 0.0 103.
R-114-039A 108,58 52.2 £2.5 0.1253 104,26 88.41 22.5 18.1 56397. 74.88 75.16 0.0 33.55 4596. 0. 0.0 131.
R-114-0808 110.82 58.2 s4.,4 0.1247 105.82 87.76 7.5 6.0 18966, 75.15 76.27 0.0 35. 11 4sy. 0. 0.0 124.
R-114-08192 112.33 55.7 55.7 0.1256 107.38 88.23 5.2 4.2 13214. 75.33 76.84 0.0 36. 25 4551, 0. 0.0 120.
R-114-082" 115.30 57.7 S58.3 0.1250 109.80 87.53 3.0 2. 4 7655. 75.02 77.81 0.0 38.89 4486, 0. 0.0 110.
B-118-043) 118,53 60.7 61.2 0.1252 112.65 87.36 2.1 t.7 5418. 75.24 79.31 0.0 41,25 4847, 0. 0.0 103.
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Table C-27 (continued)

T P, P F s T m F T T AT

Run No. v’ sat’ c c* c? w Vs Re w,in® ‘w,out’ W AT, O+ % & x 100 Vo
°fF psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
hreft2.°F

R-114-048A 104.13 48.7 48.9 0.1097 98.71 77.97 22.5 18.1 55492. 173.68 73.88 0.0 30. 34 4090. 0. 0.0 129.
R-114-045A 105,64 49,7 50.1 0.1086 100.0% 77.00 7.5 6.0 18545, 73.46 74.50 0.0 31.66 4027. 0. 0.0 121.
R-1148-046A 106.81 50.2 51.1 0.1083 101.19 76.68 5.2 4.2 12888. 73.46 74.85 0.0 32.65 4001. 0. 0.0 117.
R=-114-0470 109.48 52.7 53.2 0.1081 103.48 76.31 3.0 2. 4 7523. 73.90 76.22 0.0 34.38 3960. 0. 0.0 110.
R-114-0482 112.98 55.5 56.2 0.1079 106,64 75.90 2.1 1.7 5331. 74,13 177.90 0.0 36.97 3909. 0. 0.0 101.
R=-114-0492 113.67 56.2 56.8 0.1449 108.85 101.62 22.5 18.1 56591. 75.11 75.47 0.0 38.38 5227. 0. 0.0 130.
B-114-050A 116.12° 58,7 59,0 0.1430 110.71 100.03 7.5 6.0 19053, 75.46 76.66 0.0 40.06 5118, 0. 0.0 122.
R-114-0512 117.15 59.7 59.9 0.1852 111.91 101.41% 5.2 4.2 13048. 74.22 76.00 0.0 42.04 5177. 0. 0.0 118,
R-114-0522 119.73 62.2 62.3 0.1440 114,07 100.30 3.0 2. 4 7556. 73.72 77.06 0.0 44,34 5091. 0. 0.0 110.
B-114-0532 123.64 65.7 66.0 0.1429 117.30 99.10 2.1 1.7 5400. 74.75 79.26 0.0 46.613 4987. 0. 0.0 102,
R+~114-054A 115.82 58.2 58.7 0.1564 110.62 109.41 22.5 18.1 56332, 74.80 75.07 0.0 40,88 5601, 0. 0.0 131,
R-114-055A 118.53 60.7 61.2 0.15487 112,82 107.90 7.5 6.0 18977. 7S5.02 76.49 0.0 42.78 5492. 0. 0.0 123.
BR-114-056A 119.77 61.7 62.3 0.1561 114,07 108.71 5.2 4,2 13056. 74.13 76.18 0.0 44.62 5518. 0. 0.0 118.
R-114-0577 123.04 65.2 65.4 0.1558 117.13 108.04 3.0 2.4 7642. T4.57 77.99 0.0 46.76 Suuy, 0. 0.0 111.
R-114-058A 122.74 65.2 65.2 0.1861 117.77 128.91 22.5 18.1 S56786. 75.29 75.82 0.0 47.18 6500, 0. 0.0 132.
BR=-114-059) 125.65 67.7 68.0 0.1853 120.39 127.92 7.5 6.0 19047. 75.20 76.88 0.0 49.61 6408. 0. 0.0 123.
R-114~-0602 126.81 69,2 69.2 0,1865 121.38 128.59 5.2 4.2 13149, 74.53 76.88 0.0 51. 10 6424, 0. 0.0 12C.
R=114-061A 131.00 73.2 73.5 0.1859 125,03 127.51% 3.0 2.4 7670. 74.57 78.56 0.0 54. 44 6309. 0. 0.0 111.
R-114-062"0 129.86 71.7 71.9 0.2121 121.38 186.26 22.5 18.1 S57812. 76.67 77.24 0.0 52.51 7262, 0. 0.0 132.
R-118-0632 133,19 75.5 75.9 0.2153 125.42 147.57 7.5 6.0 19324. 76.27 1718.07 0.0 56.02 7264, 0. 0.0 124.
R-114-068A 135.15 77.7 78.0 0.2156 127.69 147.33 5.2 4.2 13424. 76.04 78.60 0.0 57.83 7218, 0. 0.0 119,
BR-114-065A 138.36 81.2 81.6 0.2162 131.37 186.95 3.0 2.8 7727. 74.84 T79.44 0.0 61.22 7143, 0. 0.0 11.
R-114-066A 112.50 56.2 55.8 0.1555 107.25 109.27 22.5 18.1 53558. 70.77 71.18 0.0 41.53 5634, 0. 0.0 130.
R-114-067A 114.92 57.7 57.9 0.1522 108.81 106.76 7.5 6.0 18228. 71.98 73.35 0.0 42,25 5476. 0. 0.0 124,
R-114-0682 117.28 60.0 60.0 0.1525 110.96 106.60 5.2 4.2 12820. 7T72.79 7T4.72 0.0 43.53 S440. 0. 0.0 119.
R-114-069A 121.66 64,2 64.1 0.1529 115,15 106.30 3.0 2. 4 7599. T4.26 77.81 0.0 45,83 5373. 0. 0.0

1.
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- Table C-28. Experimental data for R-114 condensing on tube B

F

Run No. v’ P, Psat? c’ Ter Mes  Fys Ve Re Tw,in® Twouts 4Ty AT, Qs % X Uos
~ : °F psfa - psia gpm °F b /hr  gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr @ 100 Bty

hreft2.°F
R-114-001B 87.02 36.2 36.9 0.0362 83,29 26.23 2.1 1.5 5561. 80.45 81.73 0.0 S5.94 1422, 0. 0.0 16C.
R-118-002B 86.28 35.7 36.4 0.0359 82.81 26.02 3.0 2.2 7947. 80.71 81.51 0.0 5.17 1412, 0. 0.0 182.
R-114-003B 86 .06 35.7 36.3 0.0364 . 82,72 26.41 5.2 3.8 13786. 80.93 81.42 0.0 4.88 1434, 0. 0.0 196.
R-114-004B 85.93 35.7 36.2 -0.0364 82,77 26.41 7.5 5.5 19895. 81.07 81.38 0.0 4.71 1434, 0. 0.0 203.
R-118-005B 85.71 35.7 36.1 - 0.0364 . 82.68 26.35 19.0 13.9 50593. 81.47 81.59 0.0 4.18 14 32, 0. 0.0 228.
R~114-006B 89 .34 37.7 38.4 0.0663 83,95 47.95 19.0 13.9 50538. 81.29 81.59 0.0 7.90 2588. 0. 0.0 218,
R-114-007B 90.22 38.2 38.9 0.0663 85,18 47.88 7.5 5.5 19987. 81.33 81.86 0.0 8.62 2580, 0. 0.0 199.
R=-114-0088 90.52 38.2 39.1. C.0665 85.84 47.99 5.2 3.8 13839. 81,07 81.90 0.0 9.04 2584, 0. 0.0 191.
R=-114~ 0098 91.74 39.2 40.0 C.0662 87.06 47.74 3.0 2.2 8021, 81.11 82.61 0.0 9.88 2565. 0. 0.0 173.
R-114-010B 93.18 40,2 40.9 0.0666 88.33 47.91 2.1 1.5 5663. 81.47 83.66 0.0 10.62 2567. 0. 0.0 161.
R=-114-0118 87.11 51.4 3.9 0.0512 82,21 37.06 19.0 13.9 50250. 80.93 81.02 0.0 6.13 2009. 0. 0.0 T Z1e.
R-114-0128B 87.72 S1.4 37.3 €.0516 83,86 37.32 7.5 5.5 19825. 80.76 81.11 0.0 6.79 2020. 0. 0.0 198,
R=-114-013B 88.16 51.9 37.6 0.0517 84,30 37.39 5.2 3.8 13767. 80.76 81.38 0.0 7.09 2022. 0. 0.0 190.
R=-114-014B 89.34 52.4  38.4 €.0516 85.05 37.26 3.0 2.2 7999. 81.02 82.25 0.0 7.70 2011, 0. 0.0 174,
R-114~0158 89.95 52.6 38.8  0.0523 84.04 37.86 2.1 1.5 5601. 80.76 82,56 0.0 8.29 2041, 0. 0.0 164.
R-11-0168 99.10 58.9 45.1 0.0735 92,92 52.60 7.5 5.5 21981. 89,43 89.96 0.0 9. 40 2787. 0. 0.0 197.
R-114-0178B 98 .36 58.4 44.6 C€.0735 92.09 S52.68 19.0 13.9 55727. 89.65 89.88 0.0 8.60 2795. 0. 0.0 217.
R-114-0188 99.66 59.4 45,5 0.0735 93,75 52.52 S.2 3.8 15278. 89.43 90.40 0.0 9.75 2780. 0. 0.0 19¢C.
R=-114~0198 100.27 59.9 46.0 0.0736 94,45 52.55 3.0 2.2 8774. 88.72 90.31 0.0 10.75 2778. 0. 0.0 172.
R-114-0208 100.66 60.4 46,3 0.0735 94.71 52.49 2.1 1.5 6118. 87.97 90.40 0.0 11. 47 2772. 0. 0.0 161.
R-114-021B 99.31 45.2 45.3 0.0919 93,92 65.66 19.0 13.9 55444, 89.21 89.44 0.0 9.99 3477, 0. 0.0 23z.
R-114-022B 99.79 45.7 45.6 C€.0930 95.14 66.36 7.5 5.5 21796. 88.63 89.31 0.0 10.82 3511. 0. 0.0 216.
R-114-023B 101.87 47.2 47.2 0.093% 96.71 66.30 3.0 2. 2 8785. 88.68 90.57 0.0 12.25 3494, 0. 0.0 190.
R-114-0248 112.33 55.7 55.7. C.1737 107.25 122.07 19.0 13.9 55684, 89.43 89.96 0.0 22.64 6296, 0. 0.0 185.
B=-114-025B 113.41 56.7 56.6- 0.1748 108,33 122.63 - 7.8 5.7 22731, 88,50 89.92 0.0 24,20 6311, 0. 0.0 174,
R-114-026B 114.70 57.7  57.7 C.1747 109,45 122.38 5.2 3.8 15177. 88.28 90.40 0.0 25.36 6280. 0. 0.0 165.
R-114-0278B 116.85 59.7 59.6 0.1758 111.40 122.86 3.0 2.2 8771. 87.57 91.40 0.0 27.36 6276. 0. 0.0 153.
R-114-028B 118.74 61.7 61.4 0.1760 112,86 122.74 2.1 1.5 6169, 87.09 92.71 0.0 28.84 6244, 0. 0.0 144,
R-114-0298 98.£3 44,2 44,7 C.1968 94.36 140.57 19.0 13.9 44389, 70.82 71.58 0.0 27. 33 7456. 0. 0.0 18z.
R-114-030B 100.88 46.2 46.4 0,2005 97.19 142,71 7.5 5.5 17563. 70.46 72.29 0.0 29.50 . 7535. 0. 0.0 170.
R-114-031B 103.35 48,2 48.3 0.2008 99.49 142.51 5.2 3.8 12323, 71.09 73.70 0.0 30.95 7487. 0. 0.0 161.
R=-114-0328 107.80 1.7 51.9 0.2013 103. 70 142.12 3.0 2.2 7357. 72.79 77.24 0.0 32.79 7400, 0. 0.0 150.
R-114-0338 94.71 41.7 42.0 0.1430 92.14 102,42 19,0 13.9 47341, 7€.00 76.49 0.0 18. 46 5472. 0. 0.0 197.
R=-114-0348 95.23 42,2 42.3 0.t447 91.83 103.70 7.5 5.5 18575, 75.15 76.40 0.0 19,45 5536. 0. 0.0 190.
R-114-0358 96.01 42.7 42.9 0.1428 92,83 102.18 5.2 3.8 12849, 74.62 76.57 0.0 20.42 5446, 0. 0.0 178.
R-114-036B 97.49 43.7 43.9 0.1422 94.19 101.60 3.0 2.2 7375. 73.50 76.88 0.0 22.30 5400. 0. 0.0 161.
R=114-0378 99.14 45.1 45.2 C.1423 95.75 101.50 2.1 1.5 5174. 73.06 77.68 0.0 23.77 5377. 0. 0.0 151.
R=114~0388 89 .47 38.2 38.5 C.1058 86,58 76.33 19.0 13,9 47611, 76.49 76.88 0.0 12.79 4119. 0. 0.0 215.
R-114-0398 89 .60 38.7 38.5 C.1040 87.11 74.97 7.5 5.5 18645. 175.60 76.53 0.0 13.54 8044, 0. 0.0 199.
R-114-040B 90.35 39.2 39,0 (C.1035 87,90 74.53 5.2 3.8 12960. 75.55 76.97 0.0 14.08 4015. 0. 0.0 19¢C.
R-114~041B 91.18 39.7 39.6 0.1026 88,68 73.81 3.0 2.2 7426, 74.57 76.88 0.0 15. 45 3970. 0. 0.0 171.
R-114-0428 93.05 40.7 40.8 ©€.1023 90.08 73.48 2.1 1.5 5236. 74.57 78.03 0.0 16.75 3938. 0. 0.0 157.
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Table C-28 (continued)

Run No. Ty Ps Psat? Fer Tce e R Vs Re Tw,in® Tw,out’ ATye AT, Q. 9, AQ 4y Ugs
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q 00
hr.ft2.°F
R-114-0438 93.27 40.7 41.0 €.1258 90.65 S0.30 19.0 13.9 48192, 77.47 77.81 0.0 15.63 4838, 0. 0.0 206.
R-114~-044B 94.01 41.4 41,5 0.1268 91.84 90.92 7.5 5.5 18863. 76.36 77.59 0.0 17.04 4864, 0. 0.0 19¢C.
R-114-0458 94,92 42.2 42.1 C€.1267 92.14 90.77 5.2 3.8 13122. 76.36 78.12 0.0 17.69 4848, 0. 0.0 183,
R=114-046B 96 .40 43,2 43.2 0.1268 93.49 90.69 3.0 2.2 7549, 75.60 78.43 0.0 19.39 4830. 0. 0.0 166.
R=-114-047B 97.92 44,2 44.3 0.1269 94,66 90.63 2.1 1.5 5279. 74.71 79.18 0.0 20.98 4812, 0. 0.0 153,
R-114-0488 88.47 37.7 37.8 0.0633 85.97 45.67 19,0 13,9 50511. 81.33 81,46 0.0 7.07 2469, 0. 0.0 232,
R=-114-0498B 88.55 37.7 37.9 0.0639 86.41 146.10 7.5 5.5 19792, £0.49 81.11 0.0 7.75 2491, 0. 0.0 214,
R-114-050B 89.12 38.2 38.2 0.0633 86.85 45.64 5.2 3.8 13764. 80.62 81.46 0.0 8.08 2u64. 0. 0.0 203.
R=-114-0518B 90.08 38.7 38.9 0.0630 87.37 45,41 3.0 2.2 7973. 80.67 82.08 0.0 8.71 2447, 0. 0.0 187.
R=-114-0528 91.83 39.7 40.0 C.0634 88,86 45.59 2.1 1.5 5636. €1.16 B83.18 0.0 9.66 2449, 0. 0.0 169.
R-114=~-0538 94,10 41,7 41.6 C.0809 90.35 58.07 19.0 13.9 52571. B4.57 84.80 0.0 9.41 3106. 0. 0.0 220.
R-114-0548 94.53 41.7 41,9 0.0812 91.09 58.27 7.5 5.5 20631, 83.82 84,58 0.0 10.33 3115. 0. 0.0 201.
R-114~-0558 95.10 41.9 42.3 €.0808 91.7484 57.92 S. 2 3.8 14330. 83.82 84.89 0.0 10.75 3093. 0. 0.0 192,
R-114-056B 96.01 42.7 42.9 C€.0805 92.53 S57.66 3.0 2.2 8263, 83.37 85.24 0.0 11.71 3073. 0. 0.0 175.
R~-114-0578 96.53 43.2 43.3 0.0820 93.01 58.67 2.1 1.5 5732. 82.22 84.89 0.0 12.98 3124, 0. 0.0 160.
BR~-114-058B 90.€5 38.7 39.2 (C.0609 86.58 43.90 19.0 13.9 52098. 83.82 84,05 0.0 6,72 2364, 0. 0.0 234,
R-114-059B 91.00 39,2 39.5 (€.0607 87.15 43,76 7.5 5.5 20488. 63.33 83.92 0.0 7.38 2355. 0. 0.0 213.
B-114-060B 91.31 39.2 39,7 C.0606 B87.59 43.63 5.2 3.8 14217, 83,33 84.05 0.0 7.62 2346, 0. 0.0 205,
R-118-0618 92.79 40.2 40.7 0.0596 88.77 42.90 3.0 2.2 8283, 83.82 85.19 0.0 8.28 2300, 0. 0.0 18¢.
BR=-114-062B 93.27 40.7 41,0 0.0595 89.30 42.7% 2.1 1.5 5770. 83.02 85.19 0.0 9.16 2291. 0. 0.0 167.
R-114-0638 94.18 41,2 41.6 0.0455 90.00 32.70 19.0 13.9 55529. 89.43 89.48 0.0 4.713 1749, 0. 0.0 246,
R-114-064B 94 .53 41.7 41.9 0.0461 90.30 33.1%1 7.5 5.5 21869. 89.07 89.44 0.0 5. 28 17170. 0. 0.0 224.
R-114-065B 94.58 41.7 41.9 0.0459 90.39 32.95 5.2 3.8 15143, 88.85 89.44 0.0 5.43 1761. 0. 0.0 216.
B-114-0668 95.45 42,2 42,5 0.0456 91.04 32.68 3.0 2.2 8774, 88.99 90.05 0.0 5.93 1744, 0. 0.0 196.
R-114-067B 96 .40 42.7 43.2 C€.0456 91.61 32,67 2.1 1.5 6183. 89.34 90.84 0.0 6,32 1740, 0. 0.0 184,
R-114- 0688 92.70 4o. 4 40.6 C€.1010 89.03 72.61 19.0 13.9 u9688. 79.87 80.28 0.0 12.63 3894, 0. 0.0 20%.
R-114- 0698 94.01 41.2 41.5 0.1016 90.17 72.93 7.5 5.5 19662. 79.74 80.80 0.0 13.74 3902. 0. 0.0 189,
R-114-0708 93.84 41,2 41.4 0.1024 90,30 73.49 5.2 3.8 13453. 78,49 79.92 0.0 14.63 3933, 0. 0.0 179.
R~-114-071B 95.23 42.2 42.3 €.1019 91.39 73.06 3.0 2.2 7780. 78.18 80.63 0.0 15.82 3900, 0. 0.0 164,
R-114-0728 96.62 43.2 43.3 0.1015 92,57 72.64 2.1 1.5 5478. 78.00 81.73 0.0 16.76 3867. 0. 0.0 154,
R-114-073B 92.35 40.2 40.4 C€.0904 89.34 64.97 19.0 13.9 50607. 81,38 81.73 0.0 10.80 3487. 0. 0.0 215.
R-114~-074B 92.96 40.7 40.8 0.,090€ 89.69 65.12 7.5 5.5 19846. 80.58 81.u46 0.0 11.94 3491, 0. 0.0 19¢,
R-114-075B 93.18 40.7 40.9 00,0906 90.08 65.07 5.2 3.8 13696. 79.82 81.u46 0.0 12.54 3u487. 0. 0.0 18%.
R-114-0768 94 .27 41,2 41,7 0.0900 91,00 64.57 3.0 2.2 7938. 79.96 82.08 0.0 13.25 3453, 0. 0.0 174,
R-114-077B 95.75 42.7 42,7 0.0899 92,14 64.39 2.1 1.5 5579. 79.82 82.87 0.0 14,40 3434, 0. 0.0 159.
R~-114-0788 93.49 41,2 41.1 C€.0805 88.99 57.88 19.0 13.9 52098. 83,77 84.10 0.0 9.55 3100. 0. 0.0 21€.
R-114-0798 94 .14 41.7 41.6 C€.0807 90.13 57.93 7.5 5.5 20488, 83.24 84,01 0.0 10. 51 3099. 0. 0.0 196.
R-114-080B 94.75 42.2 42.0 0.0806 90.87 57.81% 5.2 3.8 14228. 83.24 84,27 0.0 10.99 3089. 0. 0.0 187.
R-114-081B 95.97 42.7 42.9 0.0790 91.92 56.58 3.0 2.2 8243. 83.15 85.06 0.0 11.86 3016, 0. 0.0 169.
R-114-0828 96. 19 43.2 43.0 0.0807 92.53 57.75 2.1 1.5 5677. 81.25 84.27 0.0 13.43 3077. : 0. 0.0 153.
BR-11+-0838B 118.48 60.2 61.1 0.2723 114.20 189.55 19.0 13.9 u858u4. 77.82 .78.74 0.0 40.21 9648. 0. 0.0 160.
R-114-084B 121,53 63.2 64.0 0.2741 117,38 190.00 10.0 7.3 25748, 77.56 80.10 0.0 42.71 9607. 0. 0.0 15¢C.
R-114-0858B 123.29 65.2 65.7 0.2727 119.32 188.55 5. 2 3.8 13515, 77.69 81.46 0.0 43,72 9496. 0. 0.0 14¢.
R-114-0868B 128.01 69.7 70.4 0.,2736 123.79 187.97 3.0 2.2 7958. 78.09 84.36 0.0 46.78 9365. 0. 0.0 133.
R-114-087B 132.42 74,2 75.0 0.2778 127.90 189.80 2.1 1.5 5631. 77.65 86.55 0.0 50. 32 9360, 0. 0.0 124,

J, »* - « & : * [ (

891



Table C-28 (continued)
Run No. Ty P, Paat’  Fer Ter Mo Fys v Re Tw,in’ Tw.out:’ ATys AT, Q. Q» 40 y 100 Uy
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
‘ hr-ft2.°F

R-114-0881 107.2% 51.2 51.5 0.2136 103,79 150.78 19.0 13.9 47503. 76.13 76.88‘ 0.0 30.73 7860. 0. 0.0 170.
R=-114-0898 109.36 52.7 53.1 0.2114 105,87 148,84 7.5 5.5 18931. 76.27 78.25 0.0 32.10 7725. 0. 0.0 160.
R-114-0908 110.87.  54.2 . S54.% 0.2127 107.64 149.36 5.2 3.8 13159, 76.08 78.87 0.0 33,41 7728. 0. 0.0 154,
R-114-0918 114,18 56.7 $7.3 0.2116 110.45 148.04 3.0 2.2 7781, 76,71 81.29 0.0 35. 18 7606. 0. 0.0 104,
R-118-092B . 117.58 59.7 60.3 0.2110 113,51 147.08 2.1‘ 1.5 5492. 76.67 83.48 0.0 37.51 7499. 0. 0.0 133,
R=-114-0938 113.#1 55.7 56.6 0.2503 110.27 175.54 19.0 13.9 47894, 76.71 77.59 0.0 36.26 9033, 0. 0.0 166.
R-114-0948 117.45 59,2 60.2 0.2515 118,03 175.10 7.5 5.5 19327. 77.69. 80.10 0.0 38.56 8933. 0. 0.0 154,
R=1154-095 119.60 61.2 62.2 0.2587 116.09 176.90 5.2 3.8 134481, 77.51 80.76 0.0 40.47 8982. 0. 0.0 148,
B-114-0968 122,05 = 63.7 64.5  0.2539 118.50 175.74 3.0 2.2 7767. 76,67 81.86 0.0 42.79 8875. 0. 0.0 138,
3-11a-097n‘ 118.01 60.2 60.7 0.2879 115.49 200.12 19.0.‘13.9 47368. 75.82 76.75 0.0 41.73 10197, 0. 0.0 163.
R-113-0988 121.23 62.7 . 63.7 0.2829 118.20 195.87 7.5 5.5 19081. 76.62 79.13 0.0 43,36 9910. 0. 0.0 152.
R-114-0998 123.42 65.2 65.8 '0.2859 120.31 197.a0 5.2 3.8 13273, 76.40 79.88 0.0 45,28 9939. 0. 0.0 146.
R-114~ 100B " 127.15 69.2 69.5 0.2858 123.66 196.43 3.0 2.2 7775. 76.53 82.17 0.0 47.80 9806. 0. 0.0 137.
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Table C-29. Experimental data for R-114 condensing on tube C

Run No. Ty Py Paat>  Foo Tes Mes  Fs Vs Re  Tw,in® Twoutr &, BT Qs % aq Uys
of psia  psia  gpm °F b /hr gpm  ft/sec S oF of oF Btu/hr  Btu/hr Q ¥ 100 4
FrefEiooF

B-114-001C  90.52 38.7 39.1 0.0572 86.58 61.22 22.0 20.6 64323. 64.88 84.93 0.0  5.62 2220. . 0. 0.0 354,
R-114-002C 90.56 39.2 39.2 0.0571 87.37 4%1.13 7.5 7.0 21899. 84.57 85.02 0.0 5.77 2215, 0. 0.0 343, .
R-114-003C 91.39 39.7 39.7 C¢.0566 88.38 40.72 5.2 4.9 15272. 84,97 85.59 0.0 6.12 2189, 0. 0.0 32¢.
R-114-008C  92.88 080.7 40.7 0.0564' 93.84 40.33 3.0 2.8 8873. 85.32 B86.42 0.0  7.01 2162. 0. 0.0  276.
R-118-005C 93.40 40.7 &1.1 0.0658 88.99 47.29 22.0 20.6 65735. 86.78 86.95 0.0  6.58 2533. 0. 0.0  3u7.
R-114-006C 98.05 41.2 41.5 0.0665 B89.56 47.82 7.5 7.0 22328, 86.25 86.86 0.0  7.50 2558. 0. 0.0  305.
R-114-007C 94 .44 41.5 41.8 0.0661 90.08 47.50 5.2 4,9 15456. 85.98 86.86 0.0 8.02 2539. 0. 0.0 283,
BR-114-008C 95.75 42.2 42.7 0.0656 91.31 47.00 3.0 2.8 8950. 85.94 87.51 0.0 9.02 2506. 0. 0.0 248,
R-114-009C 93.49 41.2 41.1 0.,0317 88.68 22.84 22,0 20.6 69027. 91,06 91.05 0.0 2.43 1223. 0. 0.0 450.
R-118-010C 93.84 41.2  81.4 0.0322 88.42 23.16 7.5 7.0 23490. 90.75 91.05 0.0  2.93 1239, 0. 0.0  37e.
BR~114-011C 94.01 41.2 1.5 0.0317 88.25 22.84 5.2 4.9 16287. 90.75 91.05 0.0 3.11 1222. 0., 0.0 352.
R-118-012C 94 .66 41.7 41.9 (0.0308 88.60 22.19 3.0 2.8 9429, 90.88 91.53 0.0 3.45 1186. 0. 0.0 307.
R-114-013C  90.87 39.7  39.4 0.0436 86.71 31.42 22.0 20.6 66077. 87.26 87.3% 0.0  3.57 1691. 0. 0.0 421,
R=-114-014C 91.00 39.5 39.5 (©€.0433 B86.50 31.20 7.5 7.0 22386. 86.56 86.99 0.0 4,23 1679. 0. 0.0 -35¢.,
R-114-015C 91.44 39.9 39.7 0.0426 86.67 30.72 5.2 4.9 15557. 86.73 87.21 0.0 4.47 1652. 0. 0.0 331.
R-114-016C 92.31 40.7 180.3 0.0819 87.20 30.19 3.0 2.8 9017. 86.96 87.78 0.0 .94  1620. 0. 0.0  293.
B-118-017C  96.79 43.7  43.5 0.0742 92.35 53.17 22.0 20.6 67572. 89.12 89.31 0.0  7.58  2829. 0. 0.0 334,
R-114-018C 97.58 48.7 44.0 0.0735 92,75 52.61 7.5 7.0 22954, 88.63 89.18 0.0 8.67 2795, 0. 0.0 288.
R-118-019C 98 .05 45.1 4.4 0€.0733 93.18 S2.u6 5.2 4.9 15910. 88.81 89.35 0.0 9.17 2785. 0. 0.0 272.
R-114-020C 99.36 46.1 45.3 0.0726 93.92 S1.88 3.0 2.8 9216. 88.46 90.01 0.0  10.13  2747. 0. 0.0 2143,
R-118-021C 95.79 42.7 42.7 0.1363 91.09 97.76 22.0 20.6 58182. 76.58 77.02 0.0 19.00 5213. 0. 0.0 248,
R~-114-022C 97.53 43.7 43.0 0.1372 93.18 98.15 7.5 7.0 19795, 7¢€.00 77.28 0.0 20.89 5216. 0. 0.0 223.
R-114-023C 98.75 448.2 44.9 0.1376 94.36 98.28 5.2 4.9 13643, 75.24 77.10 0.0 22.58 5211. 0., 0.0 206.
R-114-028C 100.62 45.7 46.2 0.1382 96.62 98,45 3.0 2.8 7873. 74.66 77.72 0.0 24.42 5200, 0. 0.0 190.
R-118-025C 103.69 8#8.2 48.6 0.1705 100.27 120.91 22.0 20.6 59885. 78.85 79.31 0.0 24.61  63u8. 0. 0.0 231,
R-114-026C 104.90 49.2 49,5 0.1689 101.27 119.59 7.5 7.0 20262. 77.69 79.26 0.0 26.43 6264, 0. 0.0 212.
R-118-027C 107.89 S51.7 51.9 0.1983 103.48 140.08 22.0 20.6 59736. 76.58 79.18 0.0 29.01  7290. 0. 0.0  225.
R-118-028C 110.56 53.7 54.2 0.1997 106.51 140.46 7.5 7.0 20307. 77.78 79.53 0.0 31.91 7272. 0. 0.0  204.
R-118-029C 111.43 54,7 S4.9 0.1993 107.51 1480.02 5.2 4.9 10009. 76.93 79.57 0.0 33.17 7236. 0. 0.0 19€.
BR-114-030C 114.92 57.2 7.9 0.2013 111.27 140.72 3.0 2.8 8088, 76.13 80,50 0.0 36.60 7218. 0. 0.0 176.
R-1168-031C 101.87 47.2 47.2 €.1710 99.10 121.81 22.0 20.6 58413. 76.89 77.32 0.0 24.77 6397. 0. 0.0  231.
B-114-032C 103.48 48.2 48.4 0.1688 100.23 119.67 7.5 7.0 19857. 76.09 77.68 0.0 26,59  6286. 0. 0.0 211,
R-118-033¢ 104.47 89.2 49.2 0.1700 101.18 120.43 S.2 4.9 13674. 75.24 77.46 0.0 28.12 6313. 0. 0.0 201
B-114-038C 106.98 51.2 5.2 0.1691 103.53 119.42 3.0 2.8 7879. 74.31 78.21 0.0 30.72 6228. 0. 0.0  181.
R-118-035C  91.96 39.7 40.1 0.1092 88.33 78.60 22.0 20.6 58974, 77.69 78.03 0.0  14.10  4221. 0. 0.0  268.
R-118-036C 93.18 40.7 80.9 C.1082 B89.60 77.76 7.5 7.0 20099. 77.3% 78.3% 0.0  15.348 4 167. 0. 0.0  2u3.
B-114-037C  93.79 640.7 41.3 0.1092 90.21 78.38 5.2 4.9 13861. 76.67 78.16 0.0 16.38 4195, 0. 0.0  229.
B-118-038C  95.53 42,2 42.6 0.1087 91.74 77.92 3.0 2.8 797s. 76.00 78.38 0.0 18.34 4157, 0. 0.0  203.
R-118-039C  94.88 81.7 62.1 0.0880 91.52 63.10 22.0 20.6 63983. 84.35 B84.58 0.0  10.42  3370. 0. 0.0  z89.
R-114-080C 95.32 42.2 42.8 0.0876 91.92 62.77 7.5 7.0 21702. 63.68 88.80 0.0 11.27 3350. 0. 0.0  z66.
R-114-081C  95.97 42.7 42.9 0.0872 92.49 62.42 5.2 4.9 15055. 83.51 84.67 0.0 11.88  3327. 0. 0.0  250.
R-114-082C 97.75 43.7 &4s.1 0.0859 93.79 61.40 3.0 2.8 8743. 83.68 85.59 0.0 13.11  3262. 0. 0.0

222.
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Table €-29 (continued)

Run No. Tye Poo Pgapr  Foo Tes M Fys vs Re Tw,int Twouts 4Ty aT, Q. %W X 100 o’
°F ‘ ‘psia psia gpm - °F lbm/hr gpm ft/sec °F °F °F °fF Btu/hr  Btu/hr
‘ hr-ft2.°F
R-114-043C - 120.59 62.7 63.1 C.3008 116.44 208.77 22.0 20.6 57721. 75.73 76.62 0.0 44.41 10578. 0. 0.0 213,
R=-114-048C - 125.22 . 66.9 67.6 0.3007 121.25 207.35 7.5 7.0 . 20086. 76.44 79.13 0.0 47.44 10397, 0. 0.0 196.
R=-114-045C 126,64 68,7 69.0 - 0.3031 122.63 208.62 5.2 4.9 +13789. 75.11  78.91% 0.0 49.63 10427. 0. 0.0 188.
R-114-046C 132.50 74.7 75.1 €.3007 128.03 205.38 3.0 2.8 8203. 76.40 82.47 0.0 53.06 10126. 0. 0.0 171
R=-114-047C 109.27 52.7 53.1 0.2268 105.91 159.63 - 21.5 20.1 55977. 75.24 75.91 0.0 33.69 8286. 0. 0.0 220.
R-114-048C  112.20 55.2 €5.5 0.2249 108.93 157.68 7.5 7.0  19828. 75.78 177.77 0.0 35.43 8135, 0. 0.0 20¢,
R-114-049C 113,71 56.7 56.9 - 0.225% 110.85 157.52 5.2 4.9 13763. 75.42 78.29 0.0 36.85 8101. 0. 0.0 197.
R-114-050C 117.11 59.7 59.9 0.2246 113.21 156.57 3.0 2.8 7984. T4.84 79.75 0.0 39.82 7994. 0. 0.0 180.
B-114-051C 114.70 57.2 57.7 0.2593 111.27 181.22 22.0 20.6 58017. 76.18 76.97 0.0 38.13 9300. 0. 0.0 218,
R-114-052C 118.23 60.2 60.9 (0.2586 114.63 179.95 7.5 7.0 19890. 75.82 78.21 0.0 41.21 9165. 0. 0.0 199.
BR~-114-053C 120.16 62.2 62.7 €.2602 116.57 180.57 5.2 4.9 13794. 7S.38 78.69 0.0 43.13 9158, 0. 0.0 190.
R-114-054C 125.09 66.7 67.5 0.2585 121.04 -178.31 3.0 2.8 8133. 75.91 81.59 0.0 46.34 8944, 0. 0.0 173.
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Table C-30,

Experimental data for R-114 condensing on tube D

Run No. Iv' sgt’ Fc’ Tc’ Mes Re Tw,in’ Tw.out’ aT, Qc’ AQ 1 Uo,
F psia  gpm °f b /hr Sf °f °F Btu/hr o
hr-ft2.°F
R-114-001D  91.96 40.1 0.0883 86.86 63.52 23.0 61506. 84.66 84.84 0.0 7.21 3812, 0.0 423.
R-114-002D 93.05 30.8 0.0888 89.78 63.80 7.5 19976. £3.99 84.84 0.0 8.63  3420. 0.0 354,
R-114-003D  93.84 41.4 0.0884 90.52 €3.86 5.2 13883. 83.99 85.24 0.0 9.22  3396. 0.0 329,
BR-114-004D  95.97 42.9 0.0878 92.14 62.60 3.0 8082. 84.35 86.38 0.0 10.61 3337. 0.0 281.
B-114-005D 98.79 44.9 0.0852 94,01 60.90 2.1 5698. 84.66 87.56 0.0 12,63 - 3229. 0.0 228.
R-114-006D  93.27 41,0 C€.1079 90.08 77.48 23.0 60661. 83.46 83,75 0.0 9.66 4151. 0.0 384,
R-114-007D  94.92 42.1 0.1080 91.52 77.481 7.5 19807. 83.15 84.27 0.0  11.21 4135, 0.0 230,
BR=114-008D  96.10 43.0 €.1081 92.62 77.36 5.2 13704, 83.06 84.89 0.0 12.32 4123, 0.0 299.
R=114-009D 98.79 44.9 0.1078 94.75 77.00 3.0 8016. 83.86 85.90 0.0 14.11 4082. 0.0 259,
R-114-010D 102.78 47.9 0.1081 98.49 76.82 2.1 5692. 84.13 87.91 0.0 16.77 4040, 0.0 216.
R~114-011D  92.14 40.2 €.1397 89.56 100.40 23.0 55769. 76.67 77.02 0 15.29 5390. 0.0 318,
B-114-012D  93.40 41.1 0.1392 91.31 99.78 7.5 18195. 76€.22 77.55 0 16.52  5345. 0.0 289.
R-114-013D  94.u44 41.8 0.1392 92.09 99.74 5.2 12565. 75.60 77.55 0 17.87 5332. 0.0 267.
B-114-014D  97.40 43.9 C€.1396 94.62 99.58 3.0 7257. 75.11 78.21 0 20.75 5293. 0.0 228.
R=-114-015D 101.31 46.8 0.1966 97.97 138.38 23.0 55958. 76.85 77.37 0.0 24,20 7300, 0.0 270.
R-114-016D 104 .64 49,3 €.1940 101.40 137.36 7.5 18546, 77.47 79.31 0.0 26.26 7198. 0.0 285,
R=114-017D 106.16 50.5 0.1942 102,88 137.23 5.2 12751. 76.44 79,00 0.0 28.44  7169. 0.0 22€.
B-114-018D 110.13 53.8 0.1941 106.34 136.56 3.0 7372. 75.69 80.10 0.0  32.24  7076. 0.0 196.
R-114-019D  97.88 44.2 €.1709 95.23 121.95 23.0 56021. 76.98 77.41 0.0 20.68  6477. 0.0 280.
B-114-020D 100.14 45.9 €.1702 97.54 121,12 7.5 18288. 76.44 78,12 0.0 22.86 6404, 0.0 251,
B-114-021D 100.92 46.5 0.1697 98.41 120.64 5.2 12579. 75.46 77.85 0.0 24.26 6369. 0.0 238,
R-110-022D 104.86 49.5 C€.1699 101.88 120.21 3.0 7304. 75.24 79.09 0.0 27.70 6296. 0.0 203.
R-114-023D 87.28 37.0 0.1246 84.65 90.06 23.0 14.4 54074. 74.22 74.68 0.0 12.80 4880. 0.0 aun,
B-114-028D 89.30 38.3 0.1246 86.80 89.95 7.5 4.7 17617. 73.81 74.9% 0.0  14.92 4855, 0.0 291,
BR-114-025D 90.17 38.9 €.1240 87.72 89.33 5.2 3.3 12221. 73.59 75.25 0.0 15.75 4814, 0.0 273.
B-118-026D 93.84 41.4 €.1235 90.78 88.60 3.0 1.9 7136. 73.81 76.88 0.0 18.49 1742, 0.0 229.
R-114-027D  93.49 41.1 C€.1529 91.09 109.69 23.0 14.4 55155, 75.78 76.18 0.0 17.51 5875. 0.0 100.
R-114-028D 95.92 42.8 0.1528 93.23 109.27 7.5 4.7 17985. 75.24 76.71 0.0 19.95 5825, 0.0 261.
B-114-029D  96.92 43.5 C€.1532 94,27 109.47 5.2 3.3 12030. 74.66 76.80 0.0 21,20 - 5825. 0.0 24€.
R-114-030D 100.88 46.4 0.1532 97.71 108.96 3.0 1.9 7247. 74.75 78.38 0.0 24.33 5753. 0.0 211,
R-114-031D  94.53 41.9 0.1546 92.92 110.66 23.0 14.4 55674. 76.49 76.93 0.0 17.82 5915, 0.0 297.
R-114-032D 96.97 43,6 0.1551 95.01 110.70 7.5 4.7 18159. 76.00 77.46 0.0 20.24 5889. 0.0 260.
BR-114~033D 97.88 44.2 €.1552 95,97 110.63 5.2 3.3 12551. 75.33 77.63 0.0 21.40 5875. 0.0 246.
R-114-034D 102.09 47.4 0.1550 99.67 110.01 3.0 1.9  7321%. 75.55 79.13 0.0 24.75 5794, 0.0 209,
BR=-114-035D 93.14 40.9 0.1282 91,04 91,93 23.0 14.4 57943. 79.69 80.06 0.0 13.26  4927. 0.0 332,
R-114-036D  95.71 42.7 C.1284 93.49 91,79 7.5 4.7 19019. 79.74 81.07 0.0  15.31 _ 4895, 0.0 286,
R-114-037D 96.10 43.0 €.1307 94.23 93.37 S.2 3.3 13013, 78.49 80.19 0.0 16.76 4976, 0.0 266.
R-114-038D 99.01 45.1 €.1309 96.67 93.23 3.0 1.9 7570. 79.16 80.85 0.0  19.01 4940, 0.0 232.
B-114-039D 93.36 41.0 0.0531 90.39 38.10 23.0 14.4 65362. 90.04 90.05 0.0 3.31 2041, 0.0 €53,
R~114-040D 93.04 41.1 0.0541 90.91 38.88 7.5 4.7 21087. 88,94 89.31 0.0 4.32 2080. 0.0 431.
R-114-041D  93.62 41,2 ©€.0536 91.13 38.46 5.2 3.3 14590, 88,63 89.26 0.0 4.67 2059, 0.0 394,
R-114-042D0 94.58 41.9 0.0530 91.70 37.99 3.0 1.9 8u24. 88,41 B89.61 0.0 5.56  2030. 0.0 326.
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Table C-30 (continued)

P P

Run No. Tye : sat*  Fer Ter M B W Re  Tw,in® Twout® ATy AT, Q> % & x100 Yo’
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
. . hr-ft2.°F
R-118-043D 91.18 39,2 39.6 0.0385 87.55 27.73 23.0 14,4 64552. 88.94 89.00 0.0 2.20 1491, 0. 0.0 605,
R-114-044D 91.57 39.7 39.8 0.0810 89.38 29.47 7.5 4.7 20952. 88.41 88.74 0.0 2.99 1584, 0. 0.0 4713,
R-114-085D 91.83 39.7 40.0 0.0809 89.47 29.37 5.2 3.3 1512, 88.24 88.74 0.0 3.34 1578. 0. 0.0 422.
R-118-046D 92.79 40,2 30.7 0.080V0 89.78 28.72 3.0 .9 8389. 88.24 89.09 0.0 4.13 1540. 0. 0.0 334,
R-114-087D 94,23 . 42.5 81,6 0.0662 91,13 47.47 23.0 14.% 65081. 89.65 89.70 0.0 4,55 2539. 0. 0.0 499,
R-114-048D 95.27 42.0 2.4 0.0677 92.18 48.49 7.5 4.7 21168. 89.12 89,79 0.0 5.82 2588. 0. 0.0 398.
R-114~049D 95,66 = 42.2 42.6 0.0669 .92.70 4&7.87 5.2 3.3 14680. 89.03 89.92 0.0 6.19 2553, 0. 0.0 369.
BR-114-050D 97.14 43.2 83.7 0.0663 93.75 47.39 3.0 1.9 8486. 88.85 90.44 0.0 7.49 2520. 0. 0.0 301.
3-115-05in 93.27 40.7 ° 41.0 0.0746 90.96 53.48 23.0 14.4 63481. 87.u44 87.65 0.0 5.73 2865. 0. 0.0 age.
R-114-052D 94.05 81.2 41.5 0.0750 91.6% 53.73 7.5 4.7 20636, 8€6.96 87.60 0.0 6.77 2874, 0. 0.0 38¢C.
R-118-053D 94.53 1.5 41.9 0.07448 92,05 53.31 5.2 3.3 1429€., €6.69 87.73 0.0 7.32 2849, 0. 0.0 348.
R-114-054D . 96.10 82.7 43.90 0.0737 93.18 52.73 3.0 1.9 8278. 86.65 88.39 0.0 8.58 2810. 0. 0.0 293.
BR-118-055D 116.51 58.7 59,3 €.3003 113.98 209.12 23.0 14.4 55296. 75.78 76.57 0.0 40.33 10690. 0. 0.0 237.
R-118~-056D 122.82 64,2 65.2 0.3015 119,79 208.29 7.5 4.7 18654. 77.51 80.19 0.0 43.97 10501, 0. 0.0 214,
R-114-057D 126,55 68.2 68.9 0.3040 123.40 2(€8.99 5.2 3.3 13203, 78.58 82.43 0.0 46.05 10448, 0. 0.0 203.
. R=1184-058D 134.94 77.2 77.8 0.3074 131.16 209.05 3.0 1.9 7919. 80.54 86.81 0.0 51.26 10247, 0. 0.0 179.
. R=-118-059D0 112.€3 55.5 55.9 0.2620 110.66 183.28 23.0 14.4 56781, 77.96 78.56 0.0 34.37 9447, 0. 0.0 246,
R-114-060D 116.98 59.2 59.8 0.26174 114.37 181.98 7.5 4.7 18758. 78.09 80.50 0.0 37.69 9293. 0. 0.0 221.
BR-114-061D 119.26 61.2 61.9 0.2630 116.44 182.57 5.2 3.3 13052. 77.87 81.29 0.0 39.68 9277. 0. 0.0 209.
R=-114-062D 125.14 61.9 67.5 0.2599 121,60 179.10 3.0 1.9 7747. 79.03 84.71 0.0 43.27 8982. 0. 0.0 186.
R-114-063D 96.27 42.7 . 43.1 0.1732 94,71 123.68 23.0 14.4 55029. 75.55 76.05 0.0 20.47 6589. 0. 0.0 288.
BR=114-064D 99.88 45.2 85.7 0.1735 97.87 123.45 7.5 4.7 18205. 76.09 77.77 0.0 22.95 6531, 0. 0.0 2585.
B~114-065Dp 101.96 46.7 47.3 0.1738 99.67 123.30 5.2 3.3 12711. 76.36 78.60 0.0 248,48 6896, 0. 0.0 237.
R-114-066D 106.37 50.2 50.7 0.1742 103.40 123.00 3.0 1.9 7468, 76.98 80.85 0.0 27.46 6423, 0. 0.0 209.
R-110-067D 104.34 48.7 49.1 0.5256 102,80 156.69 23.0 14.8& 55454, 76.13 76.66 0.0 27.94 8216. 0. 0.0 263.
R-114-068D 108.66 52.2 52.6 0.2188 106.43 153.94 7.5 4,7 18473. 77.07 79.09 0.0 30.59 800%. 0. 0.0 234,
B-114-069Dp 110.82 54,2 58,4 €.2201 108,24 154.43 5.2 3.3 12887. 77.16 79.97 0.0 32.26 7990. 0. 0.0 222.
R-114-070Dp 116.51 58.7 59.3 €.2208 113,42 153.90 3.0 1.9 7598. 78.09 82.52 0.0 36.20 7867. 0. 0.0 194,
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Table C-31. Experimental data for R-114 condensing on tube E

Run No. Tv’ P, Psat' Fc’ Tc' Me» Fw’ Vs Re Tw,in’ Tw,out' ATw’ aT, Qc' Qw’ 82 ¥ 100 Uo.
’ °F psia psia gpm °F Ib /hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q B8
hrsft2.°F

R-114-001% 91.70 40.0 39.9 0.0742 88.86 S53.33 22.2 17.9 65358, 88.15 88.30 0.0 3.47 2866, 0. 0.0 S14.
R=-114-002F 92.79 40,7 40.7 0.0744 89.69 53.47 7.5 6.0 22012. 87.62 88.30 0.0 4.83 2867. 0. 0.0 370.
R=-114-003% 93.23 41.0 41.0 0.0742 90.048 S53.30 5.2 4.2 15222. 87.26 88.21 0.0 5.49 2856. 6. 0.0 324,
R-113-004E 95.05 42.2 42,2 0.0735 91.48 52.70 3.0 2.4 8814, 87.22 88.87 0.0 7.01 2814, 0., 0.0 250.
R-114-0052 89.12 38.2 38.2 (C.0559 86.36 40.34 22.2 17.9 64117. 86.51 86.68 0.0 2.52 2178. 0. 0.0 s3e.
R=-114-0062 89.78 38.5 38.7 0.0560 86.93 40.40 7.5 6.0 21588. B86.07 86.55 0.0 3.47 2178. 0. 0.0 392,
R-114-0072 90.08 38.7 38.9 0.0567 87.24 40.85 5.2 4.2 14928. 85.76 86.42 0.0 3.99 2202. 0. 0.0 304,
R-114-008E 91.52 39.7 39.8 0.0555 88.20 39.93 3.0 2.4 8644. 85.76 87.03 0.0 5. 13 2146, 0. 0.0 261,
R~114-009E 90.52 39.0 39.% 0.0679 87.98 48.88 22.2 17.9 64653. 87.22 87.38 0.0 3.22 2632, 0. 0.0 510.
R-114-0102 91.35 39.5 39.7 0.0678 88.68 u8.80 7.5 6.0 21763. 8€.69 87.30 0.0 4,36 2624, 0. 0.0 37s.
R-114-0112 91.61 39.7 39.9 0.0671 88.95 48.29 5.2 4.2 15038, 86.29 87.12 0.0 4.90 2595. 0. 0.0 330.
R=-114-012E 93.49 41.0 41.1 0.0664 90.52 47.64 3.0 2.4 8730. 86.47 88.00 0.0 6.25 2551, 0. 0.0 z54.
R~114~0132 84.48 34.7 35.3 C.1402 82.33 101.64 22.0 17.7 56144. 7€.18 76.66 0.0 8.06 5534, 0. 0.0 428,
R-114-014¢ 87.55 36.7 37.2 C€.1800 85.09 101.17 7.5 6.0 19297, 76.36 77.77 0.0 10. 49 5478. 0. 0.0 325.
R-114-015E 88 .95 37.7 38.1 0.1397 86.28 100.80 5.2 4.2 13398. 76.13 78.21 0.0 11.78 5444, 0. 0.0 288, _
R-114-016R 93.57 40.5 41.2 0.13917 90.35 99.84 3.0 2. 4 7869. 76.71 80.45 0.0 14.99 5346. 0. 0.0 222.
R=-114-0172 - 87.59 36.7 37.2 0.1728 85.88 124.70 22.0 17.7 56319. 76.40 76.93 0.0 10.93 6752. 0. 0.0 ass.
R=-114~-0182 91.70 39.2 39.9 0.1728 89,47 124,19 7.5 6.0 19461. 76.85 78,60 0.0 13.97 6673. 0. 0.0 298.
B-114~-019F 93.57 40.5 &1.2 C€.1733 9131 124.29 5.2 4.2 13530. 76.71 79.18 0.0 15.63 6655. 0. 0.0 26%.
R-114-020F 98.92 84,2 45.0 0.1736 95.88 123.78 3.0 2. 4 7968. 77.47 81.68 0.0 19. 3% 6560. 0. 0.0 211,
BR-114-0212 84,13 34,7 35.1 0.0873 81.45 63.33 21.8 17.6 57971. 79.51 79.84 0.0 4.46 3450. 0. 0.0 482.
R-114-0222 85.62 35.5 36.0 0.0876 82.63 63.44 7.5 6.0 20004. 79.43 80.41 0.0 5.71 3447, 0. 0.0 37¢.
R-118-0238 86.37 35.7 36.5 0.0876 83,60 63.41 5.2 4.2 13785. 78.80 80.06 0.0 6.94 3441, 0. 0.0 309.
R-118-024% 88.42 37.2 37.8 0.0868 85.27 62.70 3.0 2.4 7966. 78.45 80.67 0.0 8.86 3390. 0. 0.0 238,
R-114-025R 85.36 35.5 35.8 0.1161 83.51 84.06 21.8 17.6 57603. 78.948 79.40 0.0 6.19 4570. 0. 0.0 460.
BR-114~0262 87.50 36.7 37.2 0.1162 85,09 83,98 7.5 6.0 19894. 78.89 80.06 0.0 8.03 4548, 0. 0.0 3s3,
R-114~-0272 89.43 37.9 38.4 ©€.1153 86.67 83.18 5.2 4.2 13900. 79.25 80.94 0.0 9.34 qu88. 0. 0.0 300.
R-114-0288 91.96 39.7 40.1 0.1168 88.90 84.03 3.0 2.4 8001.. 78.45 81.38 0.0 12.05 4513. 0. 0.0 233.
R-114-0292 87.29 36.7 37.0 0.1567 8S5.14 113,18 21.8 17.6 56663, 77.56 78.16 0.0 9.43 6131. 0. 0.0 405,
R-114-0302 90.13 38.5 38.9 0.1564 87.77 112. 64 7.5 6.0 19592. 77.47 79.04 0.0 11.87 6070. 0. 0.0 319.
R-114-0312 91.70 39.7 39.9 0.1565 89.17 112.54 5.2 4.2 13595. 77.20 79.44 0.0 13.38 6047. 0. 0.0 282.
R-114~-0322 9% .19 42.5 43.0 0.1557 93. 14 111,37 3.0 2.4 7961. 77.60 81.42 0.0 16.67 5934. 0. 0.0 222.
R~114-0332 92.70 40.2 40.6 0.1957 90.83 140.44 21.8 17.6 57666. 78.85 79.66 0.0 13.45 7533. 0. 0.0 349,
R-114-0342 95.66 42,2 42.6 0.1949 93.80 139.36 7.5 6.0 19899, 78.45 80,54 0.0 16.17 7433, 0. 0.0 286.
R~114-0358 98.01 43.7 44.3 0.1968 95.62 140.38 5.2 4.2 13861, 78.45 81.29 0.0 18. 14 7453. 0. 0.0 256.
R-114-036® 103.35 47.7 48.3 0.1957 100.40 138.75 3.0 2.4 8096. 78.45 83,26 0.0 22. 49 7289. 0. 0.0 202,
R-114-037E 90.35 38.7 39.0 ¢€.1833 88.33 131.92 21.8 17.6 57092. 78.05 78.87 0.0 11.89 7107. 0. 0.0 372.
R-114-0382 93.18 40.5 40.9 0.1839 90.78 131.95 7.5 6.0 19663. 77.60 79.48 0.0 14.64 707, 0. 0.0 '~ 301.
R-113-0398 95.66 42.2 32,6 0.1845 93.05 131.99 5.0 4.0 13170, 77.60 80.23 0.0 16.75 7040, 0. 0.0 262,
‘R=-118-0402 100.88 45.7 46.4 C.1863 98.06 132,49 3.0 2.4 8003. 77.78 82.08 0.0 20.95 6995. 0. 0.0 208,
R-114-0418 81.72 33.2 33.6 0.1026 79.91 7“.62 21.8 17.6 55381, 75.82 76.31 0.0 5.65 4083, 0. 0.0 450,
BR=-114-0422 83.60 34.5 34,8 0.1012 81.23 73.46 7.5 6.0 19227. 76.18 77.37 0.0 6.83 4006 . 0. 0.0 365.
B~174-0432 85.49 5.4 35.9 C€.1007 82.68 172.98 5.2 4.2 13447, 76.67 78.25 0.0 8.03 3966. 0. 0.0 308.
R=114-0442 89.08 37.5 38.2 (€.1005 86.01 72.55 3.0 2. 4 7883. 77.47 79.97 0.0 10. 36 3918. 0. 0.0 23¢€.
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Table C-31 (continued)

Run No. Ty P Poapr For Tes e Fyr o R Twint Twourr Ty AT Q. g, 8y 00 Yo
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr @
hreft2.°F
R-114-045F 88.48 35,9 35.3 0.1286 84,96 92.93 21.8 17.6 56298. 77.16 77.55 0.0 7.13 5060. 0. 0.0 44z,
B-114-04€E 86.98 36.5- 36.9 C€.1283 84,87 92.71 7.5 6.0 19483. 77.16 78.47 0.0 . 9.17 5026. 0. 0.0 342,
R-114-0472 88.42 37.5 37.8 0.1278 86.06 92,21 5.2 4.2 13542, 77.11 78.91 0.0 10. 41 4985, 0. 0.0 298.
R=114-048F 92.35 40.0 40.4  C.1273 89.17 91.49 3.0 2.4 7907. 77.38 80.54 0.0 13.39 4910, 0. 0.0 22e.
R-114-049F 110.3¢C £3.7 . 53.9 €.3127 107.47 219.69 21.8 17.6 58739. 80.14 '81.33 0.0 29.57 11379, 0. 0.0 24¢C.
R-114-050F 115.99 58.2 $8.9 0.3172 112.73 22%1.26 7.5 6.0 20528, 80.40 83.62 0.0 33.98 11324, 0. 0.0 208.
R=114-0512  119.30 61.8° 61.9 0.3196 116,05 221.93 5.2 4.2 14302, 80.22  84.58 0.0 36.90 . 11276. 0. 0.0 190.
R~118-052F  127.02 69.2 69.4 0.3218 123,06 221.32 3.0 2.4 8545. 81.73 88.87 0.0 §1.72 11052, 0. 0.0 165.
R-110~-0532  102.05 46.9  47.3 0.2557 99.75 181.43 21.8 17.6 58194. 79.51 80.45 0.0 22.06 9557. 0.. 0.0 270.
R=-114-054% - 105.51 49.7 S0.0 0.2529 102.44 178.80 7.5 6.0 20180. 79.29 81.95 0.0 24,89 9353. 0. 0.0 234,
- BR=114-0558 . 107.97 51.7 52.0 0.2529 104.87 178,22 5.2 4.2 14079. 79.34 82,91 0.0 26.85 9276. 0. 0.0 215,
B-114-0562 114,36  56.7  57.4 0.2517 110.40 176.12 3.0 2. 4 8337. -80.36  86.16 0.0 31. 10 9045, 0. 0.0 181.
R-114-0S7¢ 105.90 50.0 50.3 0€.2849 103.18 201.24 21.8 17.6 58161, 79.38 B80.50 0.0 25.96 . 10519. 0. 0.0 252.
R=-114-058F 110.91 53.7 54,4 0.2857 107.68 200.65 7.5 6.0 20318. 79.69 82.65 0.0 29.74 - 10380. 0. 0.0 217.
R-114-059% 114,18 56.5 57.3 0.2889 110.9€ 202,01 5.2 4.2 14236. 80.00 84.05 0.0 32.15 10378, 0. 0.0 201,
B-114-060F 122.01 63.7 64.5 C.2915 118,37 201.76 3.0 2.4 846S5. 81.25 87.78 0.0 37.50 10190. 0. 0.0 169.
R-114-0612 92.88 . 40.2 40.7 0.202§ 90.70 145.62 2t.8 17.6 57028. 78.00 78.74. 0.0 14.51 7808. 0. 0.0 335.
R-114-0627 9% .01 42,7 42,9 0.2023 93,58 144.63 7.5 6.0 19794, 78.05 80.10 0.0 16.94 7709. 0. 0.0 . 284,
R-114-063E 98.36 44,2 4.6 C€.201% 95.54 143,72 5.2 8.2 13815. 78.14 81,07 0.0 18.76 7626. 0. 0.0 2513.
BR-1145-0642 103.82 48.0 48.7 ¢€.2021 100.23 143.30 3.0 2.4 8124, 78.89 83.40 0.0 22.68 7521. 0. 0.0 207.
R-114-065F 97.36 : 43.2  43.9 (.2328 9u;15 166.25 21.8 17.6 57267. 178.27 79.13 0.0 18.66 8838. 0. 0.0 295.
BR-114-066F 101.48 46.2 . 46.9  0.2339 98.67 166.16 7.5 6.0 19943, 78.40 80,94 0.0 21.81 8762. 0. 0.0 250.
R-114-067F 108,73 - 48.7 49.4 0.2366 101.84 167.39 5.2 4,2 13926.  78.54 81.95 0.0 24.49 . 8770. 0. 0.0 223,
B-114-068F 111.12 53.9 54.6 0.2375 107.64 166,76 3.0 2.4 8206. 7%.11 84.80 0.0 29.17 8623, 0. 0.0 184.
R-114~-0692 115.47 58.7 58.4 0.3530:112.99 2436.14 - 21.8 17.6 58899, 80.36 81.55 0.0 38.52 12611. 0. 0.0 228,
R-114-070F 121.53 63.0 66.0 0.3564 118,50 246.67 7.5 6.0 20600. 80.54 84.05 0.0 39.24 12472, 0. 0.0 19¢8.
R=-114~-071F . 125.0% 66.7 67.4 0.3602 121.98 248.14 5.2 4.2 14390. 80.54 85.28 0.0 42.14 12447, 0. 0.0 184.
R-114-072F QR.iO 40.9 41.6 0.2206 92.05 158.05 21.8 17.6 S6218. 7€.80 77.68 0.0 16.86 8455. 0. 0.0 312.
R-114-073% 98.19 43.5 44,5 ©0.2192 95.45 1%6.38 7.5 6.0 19592, 77.16 79.35 0.0 19.93 8300. 0. 0.0 259.
R=-114-074F 100.96 45.7 46.5 0.2224 98.36 158.09 5.2 4.2 13701. 77.34 80.54 0.0 22.03 83u5. 0. 0.0 236.
R-114-075F 107.67 50.9 5t.8 0.2283 104,57 158.13 3.0 2.4 8089. 78.05 83.53 0.0 26.88 8235. 0. 0.0 191.
R-114-076F 97.62 43.5 44,0 0.2409 95.84 171.75 21.9 17.6 56843. 77.38 78.12 0.0 19.87 9126. 0. 0.0 286.
R-114-077F 101.87 46.5 47.2 0.241% 99.71 171.33 7.5 6.0 19701. 77.51 79.88 0.0 23.18 9028, 0. 0.0 243,
R-114-078F 104.56 48.7 49.3 C.2u427 102.18 171.67 5.2 4.2 13743. 77.51 80.85 0.0 25.38 8997. 0. 0.0 221.
R-1148-079®F 110.99 53.7 54,5 0.2427 107.85 170.43 3.0 2.4 8095. 768,00 83.70 0.0 30. 14 8815. 0. 0.0 182.
BR-114-080F 119.77 61.7 62.3 0.3894 11€.65 27C. 18 21.8 17.6 58321, 79.47 80.85 0.0 39.62 13714, 0. 0.0 216.
B-114-081F 126.04 67.7 68.4 0.3938 122,88 270.91 7.5 6.0 20428, 79.74 83.48 0.0 44,43 13559, 0. 0.0 190.
R-114-082F 129.55 71.2 72.0 0.3964 126.32 271.38 5.2 4.2 18247, 79.38 84,80 0.0 47.46 13473, 0. 0.0 1717.
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Table C«32, Experimental data for R-115 condensing on tube A

Run No. Ty P, Psat’ Fer Tes Me» Fur vs Re Tw,in’ Tw,out’ 8Ty oT, Q. 9 20 y 100 Ugs
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
hreft2.°F
R-115-009A 85.79 151.2 150.% 0.0692 83.46 43.87 22.5 18.1 56120. 74.55 74.74 0.15 11.15 1678. 1684. 0.3 14,
R-115-010A 86,32 152.2 151.2 0.0678 83.99 42,93 T.6 6.1 18961, 74.48 74,88 0.42 11.65 1638. 1592, -2.8 134,
R=115-011A 87.09 153.7 152.8 0.0671 8Uu4.57 42,47 5.2 4.2 13052. 74.80 75.45 0.64 11,96 1615. - 1673. 3.6 129.
R-115-012A 88.14 156.2 155.1 0.0687 85.78 43.38 3.0 2. 4 7514. T74.43 75.51 1.06 13.17 1642, 1594, ~-2.9 119.
R-115-017A 85.25 150.2 148.9 0.0507 84.09 32,11 22.5 18.1 S57943. 77.06 77.20 0. 11 8.12 1231. 1223, -0.6 145.
8-115-018A 85.46 150.7 149.4 0.0515 84,48 32.58 7.6 6.1 19463. 76.52 76.86 0.32 8.77 1248, 1202. -3.7 136.
R=115-019A 85.78 151.2 150.0 0.0515 84.67 32.57 5.2 8.2 13320. 76,47 76.96 0.48 9.07 1246. 1256. 0.8 131.
R-115-020A 86.63 1§2.7 151.9 0.0507 85.28 32.02 3.0 2.4 7708. 76.54 77.36 0.81 9.68 1220. 1206, -1.2 120.
R=-115-033A 97.90 178.7 177.6 0.2052 97.15 125.96 22.0 17.7 49596. 66.76 67.20 0.43 30.92 4552, 4771. 4.8 141,
R=-115-034a 99.71 183.2 182.0 0.2050 98.83 125,31 7.6 6.1 17229. 66.78 67.98 1.19 32.33 4487, 3530. 1.0 133.
R-115-035A 101.81 187.2 186.2 0.2061 100.43 125,47 5.2 4.2 11903. 67.23 68.95 1.73 33.32 4453, 4498. 1.0 128.
R-115-036A 105.11 196.7 195.7 0.2100 104.01 126.63 3.0 2. 4 7002. 68.10 70.94 2.84 35,59 4405. 4256. -3.4 118,
BR=-115-0374 102.06 189.2 187.9 0.2608 101.55 158.27 22.0 17.7 47863. 64.16 64.70 0.52 37.63 5597. 5738. 2.5 142,
R-115-038A 105.26 197.2 196.1 0.2619 104.41 157.79 7.6 6.1 16922. 65.34 66.83 .48 39,18 5484, 5624, 2.6 134,
BR-115-039A 108.33 205.2 204.2 0.2712 107.48 162.00 5.2 4.2 11795. 66.36 68.49 2.13 40.90 5533. 5521. -0.2 129.
R-115-040A 98.50 180.2 179.1 0.1332 97.08 81.78 22.5 18,1 58947. 78.33 78,64 0.27 20.02 2946. 3008. 2.1 101,
BR-115-041A 99.25 181.7 180.9 0.1328 97.88 81.36 7.6 6.1 19803. 77.66 78.46 0.79 21.20 2920. 2991, 2.4 132.
R-115-082A 100.11 183.7 183.0 0.13482 98,73 82.02 5.2 4,2 13583. 77.68 78.82 .13 21.86 2931, 2937. 0.2 128.
R-115-043A 102.06 188.2 187.9 0.1355 100.52 82,48 3.0 2.4 7900. 77.96 79.82 1.85 23.17 2917. 2766. =5.2 120.
R-115-084A 97.44 177.7 176.5 0.1697 96,74 104,26 22.5 18.1 Su#005. 71.42 71.78 0.34 25.84 3776, 3789. 0.3 o,
R=-115-045A 98.94 180.7 180.1 0.1706 98.09 104,48 7.6 6.1 18283. 71.27 72.28 1.02 27.16 3756. 3862. 2.8 132.
R-115-046A 99.97 183.7 182.7 0.1714 99.05 104.71 5.2 4.2 12533. 71.19 72.64 1.44 28.06 3744, 3744, -0.0 127.
R-115-047A 102.48 189.7 188.9 0.1723 101.32 104,67 3.0 2. 4 7296. 71.52 73.91 2.38 29.77 3693. 3569. -3.4 118.
R=-115-048A 99.77 182.7 182.2 0.1040 97.74 63.74 22.5 18.1 63411. 84.29 84.54 0.21 15,36 2282. 2312. 1.3 2,
R-115-049A 100.52 184.2 184.0 0.1048 98.52 64.09 7.6 6.1 21370. 83.91 84,58 0.62 16.30 2285, 2362. 3.4 134.
R-115-050A 101.05 185.7 185.4 0.1046 99.05 63.88 5.2 4.2 14645. 83.91 84.80 0.89 16.70 22MNM. 2309. 1.6 130.
R=-115-051A 102.72 189.7 189.5 0.1056 100.70 64.26 3.0 2.4 8493. 84.05 85.53 .48 17.93 2265. 2209. -2.5 121,

9/l



- o S ¢
Table €+33, Experimental data for R<115 condensing on tube D
Run No. Tv' P, psat:’ Fc’ Tc' Mes Fw’ Vs Re 1.w,in‘ Tw,out' ATw' aT, Qc’ Qw‘ 40 ¢ 19 Yo
°F- psia psia gpm °F 'Ibm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q 0 Bty
g hr-ft2.°F

R-]n:—uuﬁb 100.58 183.7 188.1 . 0.0812 97.86 49.75 23.1 145 69109. 94.46 9In.66 0.16 5.98 1778, 1795. 1.2 265.
R-115-006Dp 100.93 184.7 185.0 0.0820 98.19 50.19 7.6 4.8 22649, 93,97 94,46 0.59 6.71 1786. 1859. o.1 238.
R-115-007D 101.58 186.2 186.7 0.0825 99.11 50.39 5.2 3.3 15528. 94.08 94.75 0.71 7.18 1787. 1828. 2.3 223.
R=-115-008D 102.@3 189.2 189.8 0.0829 100.27 S0.47 3.0 1.9 9012. 94.36 95.51 1.15 7.90 1778. 1715. -3.5 201.
BR-115-009D 101.10 185.2 185.5 0.0611 97.90 37.82 23.1 14.5 70896. 96.92 97.09 0.12 4,09 1330, 1390. 4.5 291.
R=-115-010D 101.81 185.7 186.2 0.0621 98.21 38.00 7.6 4.8 23262. 96.57 96.95 0.38 n.65 1349. mas, 7.0 260.
R=-115-011D 101.76 186.7 187.1 0.0627 98.62 38,33 5.2 3.3 15915. 96.48 97.03 0.55 5.01 1358, 22, 4.7 242,
R-115~-012D 102.42 188.7 188.8 0.0623 99,21 38,02 3.0 1.9 9194. 96.32 97.33 0.91 5.54 1382, 135%. 1.1 216.
BR-115-013D 96.21 173.2 173.5 0.2052 95.56 126.46 23.1 14.5 56076. 76.71% 77.15 0.81 19.27 3609. 3725. 2.5 214,
R-115-014D 98.12 177.7 178.1 0.2058 97.27 126.29 7.6 5.8 18528, 76.63 77.87 1.22 20.87 4559, 46481, 1.8 195.
R~115-015D 99.67 181.7 181.9 0.2090 98.81 127.77 S.2 3.3 12724, 76.66 78.36 1.78 22, %1 4576. 4615. 0.9 185.
R-115~-016D 102.89 '189.7 190.0 0.2105 101,80 127.70 3.0 1.9 T412. 76.78 79.86 3.06 24,57 4496, 4581, 1.9 164,
R-115-017D 99.37 180.7 181.2 0.1266 97.94 77.86 23.1 14.5 64621. 88.56 88.83 0.22 10.68 2778. 25717. =7.2 233.
B-115-018D 100.26 183.2 183.8% 0.1272 98.73 77.74 7.6 4.8 21234, 88.20 88.97 0.75 11.67 2776. 2835. 2.1 213.
R~115-019D 101.10 185.2 185.5 0.1273 99.57 77.67 5.1 3.2 14273. 88.17 89.28 1.09 12.137 2761, 2776, 0.6 200.
R-115-020p 102.74 189.2 )89.6 0.1272 101,09 77.27 3.0 1.9 8438. 88.23 90.07 1.83 13.59 2723. 2728. 0.2 179.
R-115-0210 95.28  171.2 171.2 0.2821 94,87 149,86 23.0 14.8 52264, 71.87 72.00 0.50 23.50 5473. 5735. 4.8 208,
R=-115-022D 98.31 178.7 178.6 0.2475 97.72 151.68 7.6 3.8 17860. 71.95 73.42 1.87 25.63 5470. 5562, 1.7 191.
R-115-023D 99,99 - 182.7 182.7 0.2893 99.37 152.15 5.2 3.3 11988. 71.86 74.0% 2.16 27.04 5440, 5608. 3.1 180.
R=-115~028D 104.07 192.7 193.0 0.2566 103.17 155.10 3.0 1.9 7000. 72.04 75.69 3.64 30.2! 5426. 58S5t. 0.5 16 1.
R=115-025D  101.70 186.7 187.0 0.0882 98.60 29.49 23.1 14,5 72265. 98.69 98.82 0.09 2.95 10485. 1068, 2.2 317.
R=-115-026D0 101.87 187.2 187.4 0.0492 98.79 30.09 7.6 4.8 23680. 98.22 98.55 0.32 3.49 1065. 1221, 13,6 273.
R-115-027D 102.06 187.7 187.9 0.0496 99.01 30.31% 5.2 3.3 16185. 98.06 98.51 0.%4 3.77 1072, 1180, 6.8 258,
R-115~028D 102.6% 188.7 189.3 0.0894 99.55 30.14 3.0 1.9 9346, 97.99 98.74 0.75 4.25 1063. 1120. S.8 224,
R-115-029D 97.98 177.7 177.8 0.1741 97,27 106.87 23.1 14.5 59863. 81.98 82.35 0.33 15.82 3860. 3837. ~0.6 218,
R-115-030D 99.41 181.2 181.3  0.1747 98.56 106.85 7.6 4.8 19698. 81,65 B82.69 1.03 17. 2% 3832, 3905. 1.9 199.
R-115-031D 100.80 183.7 183.7 0.1763 99.45 107.59 5« 2 3.3 13490. 81.%9 83,00 1.50 18.15 3839, 3891. 1.4 189.
R-115-032D  102.884 188.7 183.8 0.1762 101.32 107.03 3.0 1.9 7808. 81,25 83.78 2.53 19.93 37718, 3788. 0.3 170.
R-115-033D 100.26 183.2 183.% 0.105%t 98.25 64.36 23.1 14,5 67199. 91.97 92.20 0.18 8.17 2298, 2059.~-10. 4 252.
R-115~038D 100.68 188.,2 184.4 0.1043 98.79 63.78 7.6 4.8 21994, 91.32 91.93 0.59 3.06 2272. 2230. -1.9 224,
R=115-035D 101.32 185.7 186.0. 0.105% 99.31 64.17 5.2 3.3 15076. 91.38 92.23 0.88 9.54 22718, 2266. ~0.5 214,
R=-115-036D 102.79 189.2 189.7 0.1062 100.82 64.59 3.0 1.9 8734. 91,481 92.89 1.47 10.64 2276, 2199, ~-3.3 191.
R~115~-037D 95.58 171.7  172.1 0.2657 94.98 163.98 23.0 14.8 50837. 69.39 69.95 0.53 25.91 5995, 6148, 2.6 207.
R-115-038D 98.68 179.2 179.5 0.2694 97.90 165.07 7.6 4.8 16999. 69.74 71.36 1.61 28,13 5942. 6129, 3.2 189.
BR=-115-039p 100.97 184.7 185.1 0.2759 100.15 168.07 5.2 3.3 11708. 69.87 72.23 2.35 29.92 5978. 6106, 2.1 179.
R-115-040D 105.06 195.2 195.6 0.2808 103.96 169,36 3.0 1.9 6833. 69.94 73.88 3.94 33.15 5893, $902. 0.1 159.
R-115-041D 99,27 180.7 190.9 0.1516 97.72 92.92 23.%1 14.5 62815. 86.12 B86.45 0.28 12.99 3335. 3267. -2.9 230.
BR-115-082D 100.40 183,2 183.7 0.1535 98.85 93.82 7.6 4.8 20601. 85.57 86.46 0.90 18,38 3347, 3a26. 2.3 208.
B-115=043D 101.74 186.7 187.1 0.1555 100.29 94.72 5.2 3.3 18165. 85.77 87.09 1.33 15.31 3355, 3%37. 2.4 196.
R-115-040D 103.52 191.2 191.6 0.1551 101.87  94.05 3.0 .9 8221. 85.87 87.99 2.10 16.59 3300. 3142, -4.8 178.
R-115-045D 99.51 18i.7 181.5 0.3027 98.93 188.95 23.0 14.8 51398. 70.17 70.80 0.59 29.03 6629. 6815, 2.8 204,
R=115-046D 103.22 190.2 190.8 0.3117 102.48 188,73 Ta6 4.8 17217. 70.62 72.39 1.77 3t.7% 6633, 6729. 1.4 187.
R=-115-047D 105.52 196.7 196.7  0.3184 104,65 191.67 5.2 3.3 11854, 70.81 73.38 2.55 33.42 6652, 6625, ~0.4 178.
R-115-048D 111.05 211.2 211.6 0.3351 110.05 198.77 3.0 1.9 6933, 70.93 75.34% B840 37.9% 6682, 6580, ~-1.5 158.
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Table C«34,

Experimental data for R-115 condensing on tube Dl

m

Run No. Ty Py Psat>  Fer Tes c’ W Vs Re w,in® Tw,out W’ AT, Q. % aQ x100 Y
°F psia psia gpm °F lbm/hr gpm ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu
hreft2.°f
R-115-001D1 99.19 180.7 180.7 0.1504 98.17 92.08 23.0 14.% 62657. 86.28 86.60 0.27 12,75 3306. 3116, =-5.7 232.
R-115-002D1 100.56 184.2 184.,1 0.1498 99.39 91,43 7.6 4.6 2021S. B6.22 87.12 0.91 13.89 3259. 3347. 2.7 210.
R-115-003D1 101.49 186.7 186.%4 0.1498 100.25 91,23 5.2 3.3 18253, 86.31 87.60 1.30 18.54 3236. 3372. 8.2 199.
R=115-004D1 103.37 191.2 19t.2 0.1512 102,04 91.67 3.0 1.9 8259. 86.28 88.38 2,08 16.04 3219, 3109. -3.4 179.
R-115-005D1 100.77 184.7 184.6 0.0627 97.71 38.45 23.1 14.5 70807. 96.81 96.97 0.12 3.87 1369. 1378. 0.7 316.
R-115-006D1 100.97 184.7 185.0 0.0631 97.99 38.65 7.6 4.8 23179, 96.24% 96.63 0. 40 4,08 1375. 1497. 8.8 275.
R-115-007D1 101.24 185.7 185.8 0.0634 98.32 38,82 5.2 3.3 158%58. 96.14 96.71 0.56 4.81 1379. 1456. 5.6 256.
R-115-008D1 102.00 187.7 187.7 0.0642 99.17 39.19 3.0 1.9 9153, 96,00 96.93 0.9% 5.53 1387, 1396. 0.7 224,
R=115-009D1 98.64 179.7 179.4 0.3027 98.25 185.27 23.0 18.4 50947. 69.52 70.14 0.59 28.81 6670, 6757. 1.3 207.
R-115-010D1 104,16 189.2 193.2 0.3259 103.67 196.68 7.6 4.8 17147. 70.29 72.11 1.82 32.96 6877. 6900. 0.3 187.
R-115-011D1 105.95 197.7 197.9 0.3285 105.31 197.38 5.2 3.3 11792. 70.26 72.90 2.63 34,37 6833, 6833. -0.0 174,
R-115-012D1 110.48 209.7 210.0 0.3371 109.62 200.18 3.0 1.9 6865. 70.19 74.57 4,37 38.10 6752. 6543, ~3.1 159.
R-115-013D1 100.73 184.7 184.5 0.0965 98.69 58.99 23.1 14.5 68361. 93.48 93.71 0.18 7-.13 2101. 2094, ~0.3 264,
R-115-014D1 101.26 185.7 185.9 0.0961 99,07 58.69 7.6 4.8 22465. 93.21 93.78 0.57 7.77 208S. 2142, 2.8 280,
R=-115-015D1 101.87 187.2 187.4 0.0971 99.65 59.20 5.2 3.3 15391. 93.19 94,02 0.83 8.26 2096, 2147, 2.4 227.
R=-115-016D1 103.11 190.2 190.5 0.0976 100.78 59.36 3.0 1.9 8907. 93.19 94,57 1.38 9.23 2088, 2059, -t.4 202,
R=-115-017D1 97.22 176.2 176.0 0.1963 96.55 120.70 23.0 14.4 S57659. 79.27 79.69 0.38 17.74 4377. 4372, ~0.1 221,
R-115-018D1 98.86 179.7 179.9 0.1962 98.07 120.15 1.6 4.8 19120, 79.18 80.34 1.76 19.09 . 4321, 4337. 0.4 202.
2~115-019D1 100.17 183.2 183.2 0.1986 99.39 121.24 5.2 3.3 1309S5. 79.05 80.64 1.57 20.33 4331, 4086, -5.7 191.
B-~115-020D1 102.85 189.7 189.9 0.1995 101.80 121.00 3.0 1.9 7616. 79.09 81,90 2.80 22.36 4261, 4196, ~-1.5 170.
R-115-021D1 100.26 183.2 183.5 0.1286 98,77 78.64 23.1 145 65499, 89.71 89.99 0.248 10,40 2808. 2727. -2.9 281,
R-115-022D1 101.18 185.2 185.7 0.1282 99.57 78.23 7.6 4.8 21548, B89.47 90.22 0,73 11.33 2780. 2767. -0.5 219,
R-115-023p1 101.9% 187.7 187.5 0.1288 100.33 78.42 5.2 3.3 14757. 89.38 90.48 1.08 11.98 2776. 2805. 1.1 207.
R-115-024D1 103.28 190.7 191.0 0.1292 101.45 78.41 3.0 1.9 8535. 89.22 91.06 1.83 13.14 2755. 2730. -0.9 188.
FB-115-02501 95.89 172.7 172.8 0.2513 95.45 154.92 23.0 14.4 S2397. 7T1.78 72.31 0.49 23.85 5655. 5680. 0.4 212.
R-115-026D1 98.82 179.7 179.8 0.2534 98.23 155.15 7.6 4.8 17520. 72.19 73.69 1.49 25.88 5581, 5645. 1.2 193.
R-115-027D1 100.40 183.7 183.7 0.2543 99.79 155.04 5.2 3.3 12032. 72.14 T4.31 2.16 27.17 5531, 5598, 1.2 182,
BR=115-028D1 104.36 193.7 193.8 0.2604 103.57 157.19 3.0 1.9 7013. 72.19 75.81 3.61 30.36 5490. 5406. -1.5 162,
R-115-029D1 101.55 186.7 186.6 0.0088 97,94 27.44 23.1 14,5 72686. 99.22 99.36 0.10 2.27 973. 1103. 13.3 3isa.
BR-115-03001 101.81 186.7 187.2 0.0444 98.13 27.18 7.6 4.8 23891. 99.06 99.34 0.27 2.61 . 962, 1032, 7.2 330.
R=115-031D1 102.17 187.7 188.1 0.04846 98.50 27.27 S5e 2 3.3 16364. 99.10 99.50 0. 080 2.87 964 ., 1028, 6.2 301.
R-115-032Dp1 102.79 189.2 189.7 0.04487 99,09 27.33 3.0 1.9 9458. 99.14 99.80 0.65 3.32 963. 977. 1.5 259.
R=-115-033D1 100.75 184.7 184.6 0.0756 98.71 46.21 23.1 14.5 69884, 95.87 95.6% 0.15 5. 18 1646, 1680. 2.1 284,
R-115-0348D1 101.35 185.7 186.1 0.0752 99.13 #45.91 7.6 4.8 23015. 95.43 95.87 0,44 5.69 1630, 1669. 2.4 256.
R=-115-035D1 101.97 187.7 187.7 0.0752 99.77 45.83 5.2 3.3 15801. 95.63 96.28 0.65 6.02 1622, 1676. 3.3 241,
BR-115-036D1 103,04 190.2 190.4 0.0761 100.64 46.31 3.0 1.9 9126. 95.65 96.75 1.09 6.85 1629, 1633. 0.3 213.
( » ¥ ) A » [ (
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Table C-35. Experimental data for R-115 condensing on tube E

Run No. Ty P, Paat*  Fer Ter Mes - Fys Vs Re  Twyin® Twoutr Ty o ATs Q> % aq g
°F psia  psia  gpm °F b /hr gpm  ft/sec °F °F o o Btu/hr  Btu/hr g * 100
hr«ft2.°F

R-115-00SE 98.45 178.7 178.9 0.2573 97.76 157.69 22.5 18.1 62742. 83.26 83.81 0.51 18.91 5683. 5736. 0.9 237.
R-115-006E 100.73 184.2 184.5 0.2617 99,91 159.53 7.6 6.1 21144, 82.57 84,12 1.54 17,38 5682, sasa. 3.0 204,
R-115-0072 102.40 188.2 188.7 0.2628 101.49 159.54 5.2 4.2 14517, 82.51 84.75 2.24 18.77 5632, 5816. 3.3 187,
R-115-008E 106.56 199.2 199.5 0.2712 105.38 162.93 3.0 2.4 8485, 82.87 86.55 3.68 21.85 5622. 5509. =2.0 160.
R-115-009E2 100.74 184.7 184.6 0.1001 98,65 61.23 22.7 18.3 73767. 96.94 97.18 0.18 3.67 2181, 2021, -7.3 370.
R-115~010E 101.32 185.7 186.,0 0.,0995 99.13 60.78 1.6 6.1 24644, 96.57 97.16 0.57 4,46 2158. 2154, -0.2 302.
BR-115~011E 101.93 187.2 187.6 0.1005 99.79 6A1.30 5.2 4.2 ‘!6871. 96.50 97.33 0.83 5.02 2170. 2151, -0.8 269,
R=-115-0128 103.09 190.2 190.5 0.1009 100.9% 61.35 3.0 2.4 9741. 96.29 97.68 1.38 6. 10 2158. 2057. ~-4.7 220.
BR-115~017E 99,77 182.2 182.2 0.1874 98.73 114,58 22.7 18.3 68700. 90.40 90.80 0.36 9.17 4102, 4081, -0.5 279.
R-115-018F 101.12 185.2 185.5 0.1888 100.03 114,81 7.6 6.1 22921. 89.74 90.85 1.11 10.82 4081, 8194, 2.8 235.
R-115-019F 102.08 187.7 187.9 0.1880 100.B7 114.32 S.2 4.2 15698, 89.5%9 91,18 1.59 . 11.70 3043, 4128. 2.1 215.
R-115~020B 104.52 193.7 194.,2 0,1900 103,17 114.83 3.0 2.4 9103. 89.58 92.11 2.57 13. 69 4008. 3839, -3.2 182.
R-115~021" 96.86 175.2 175.1 0.2866 96.37 176.29 22.5 18.1 59461. 78.87 79.49 0.58 17.68 6404, 6566. 2.5 226.
R-115~022E 99.75 182.2 182.1 0.2921 99,13 178.41 7.6 6.1 20168. 78.64 80.38 1.73 20.2% 6387. 6567. 2.8 197.
R=-115~023F 101.10 185.2 185.5 0.2945 100.43 179.25 5.2 4.2 13734, 77.89 80.37 2.456 21.97 6372, 6392, 0.3 181.
R-115-024% 105.88 197.2 197.7 0.3049 104.97 183.36 3.0 2.4 8019, 77.99 82.20 4.20 25.79 6351. 6284. -1.0 153.
R-115~025E 101.70 186.7 187.0 0.1408 100.27 85.73 22.7 18.3 72765, 95.52 95.84 0.26 6.02 3038. 2906. ~4.18% 31,
R~115~026FE 102.27 188.2 188.4 0.,7611 100.93  85.80 Te6 6.1 24184. 94,61 95,44 0.81 7.25 3011, 3055. 0.8 260.
B=115~027E 102.94 190.2 190.1 O0.1424 101.55 86.45 5.2 4.2 16519, 94,27 95.47 1.20 8.07 3043, 3100. 1.9 235,
R=-115~028E 104.81 194.7 193.9 0.7445 103.35 87.29 3.0 2.4 956‘0. 94,20 96.17 1.96 9.63 3042, 2936. -3.5 197.
R-115~029F 95.49 171.7 171.8 0.3419 95.27 210.86 22.5 18.1 54671, 72.28 73.02 0.71 22.85 7712, 7981. 3.5 "° 210.
R-115~0308 99.35 181.2 181.1 0.3515 98.95 214.79 7.6 6.1 18625. 72.26 T4.33 2.08 26.06 7705. 7875. 2.2 184,
R~115~031E 102.19 187.7 188.2 0.3586 101.74 217.54% 5.2 4,2 12837. 72.34 175.36 3.02 28.34 7688, 7847, 2.1 169.
B=-115-032E 108.33 203.2 204.,2 0.378% 107.68 225.72 3.0 2. 4 7534, 72.64 77.71 5.07 33.15 7710. 7588, -1.6 145,
R-115-033E 99.19 180.7 180.7 0.2165 98.48 132,46 22.5 18.1 65850. 87.49 87.95 0.81 11,87 4756. 4606, -3.1 258.
BR-115-034E 101.10 185.7 185.5 0.2184 100.33 132.99 7.6 6.1 22236. 87.08 88.35 1.30 13.40 4727. 4925, 8.2 220.
R-115~035F 102.38 188.7 188.7 0.2203 10%51 133.7% 5.2 4.2 15230, 86.87 88.70 1.83 13.60 4722. 4750. 0.6 202.
R-115~036E 105.61 196.7 197.0 0.2238 104.59 134,72 3.0 2.4 g8s8. B86.82 89.93 3.10 17.23 4673. 4636, -0.8 169.
BR-115-037¢ 94,89 170.2 170.4 0.3621 94.67 223.68 22.5 18.1 530548, 69.88 70.67 0.76 28.62 8205. 8544, 8.1 208.
R-115-038E 99,37 180.7 181.2 0.3692 98.89 225.64 7.6 6.1 18278. 70,66 72.85 2.19 27.62 8093. - 8328, 2.9 183.
R-115-039E 102.70 188.7 189.5 0.3806 102 16 230.65 5.2 4.2 12621, 70.98 74.13 3.15 30.1% 8129. 8tTM. 0.5 168.
R-115-040E 109.54 206.7 207.5 0.4005 108.75 238.81 3.0 2. 4 T493. 72.10 77.39 5.29 3A.80 8086. 7910, ~-2.1 145,
R-115-041E 96.28 173.2 173.7 0.4025 95.90 287.83 22.5 18.1 51945, 68.29 69.1% 0.82 27.57 9029. ”2at1. 2.4 204.
R-115=-042E 102.23 187.7 188.3 0.8206 101.78 255.10 7.6 6.1 17985. 69.33 71.74 2.41 31.69 9014, 9140. 1.0 177,
R-115-0438 106.07 197.7 198.2 0.8351 105.52 261.32 5.2 4.2 12487. 69.89 73.38 3.49 34,44 9041, 9065. 0.3 164.
R=115-0448 113.47 217.7 218.3 0.8568 112,74 268.85 3.0 2. 4 Tu51. 71.42 77.23 5.81 39.15 8905. 8691. -2.4 142.
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TableC-36 . Experimental data for R-115 condensing on tube F
Run No. Ty P, Psat®  Fer Tes M P Vs Re Tw,in® Twoutr Ty aT, Qc» W A0y 100 Vo
°F psia psia gpm °F lbm/hr gom  ft/sec °F °F °F °F Btu/hr  Btu/hr Q
. hr-ft2.°F
R-115-001F 101.20 185.2 185.7 0.0667 97.1%7 40.93 23.0 16.8 73863. 97.87 98.04 0.1 3.24 t454. 1269.-12.7 432,
R-115-002F 101,24 185.7 185.8 0.0665 97.48 40.77 7.6 5.5 24236. 97.11 97.52 0.39 3.92 1448, 1466. 1.3 356.
R-115-003F 101.53 186.2 186.6 0.0654 97.48 . 40.13 5.2 3.8 16593. 97.09 97.66 0.56 4,16 1423, 1483, 1.4 330.
R-115-004F 102.74 189.2 1689.6 0.0656 98.71 40.13 3.0 2.2 9619. 97.36 98.27 0.91 4.93 1414, 1359. -3.9 277.
R-115-009F 100.99 185.2 185.2 0.1416 99.19 86.49 23.0 16.8 67577. 89.76 90.07 0.26 11.08 3076. 3028, ~1.7 267.
R-115-010F 102,40 188.7 188.7 0.1438 100.60 87.49 Te6 5.5 22301. 89.38 90.22 0.84 12.60 3089. 3172, 2.7 236.
R=115-011F 103.46 191.2 191.4 0.1449 101.66 87.93 5.2 3.8 15283. 89.33 90.54 1.21 13,52 3086. 3129. 1.4 220.
R=-115-012F 104,41 193.7 193.9 0.1441 102.27 87.29 3.0 2.2 8773. 88.5% 90.49 1.98 14,91 3048, 2957. -3.0 197.
R-115-013P 97.60 176.7 176.9 0.2821 96.68 148.78 22.8 16.6 55651. 74.39 74.90 0.48 22,95 5385. 5871. 1.6 226.
R~115-014F 100.19 183.2 183.,2 0.2433 99.03 148.62 7.6 5.5 18643, 74,31 75.75 .41 25.17 5308, 5365. 1.1 203.
BR-115-015F 102.34 188.7 188.6 0.2484 101.07 150.9% 5.2 3.8 12810. 74.32 76.40 2.07 26.98 5330. 5375. 0.8 190.
R=-115-016F 106,37 198.7 199.0 0.2544 105,04 153.01% 3.0 2.2 7869. T4.49 77.88 3.38 30.19 5285. 5057. -4.3 169.
R-115-017PF 101.43 186.2 186.3 0.0903 98.93 55.20 23.0 16.8 72117, 9554 95.75 0. 15 5.79 1959, 1684 ,-14.0 326.
R-115-018F 101.83 187.2 187.3 0.0907 99.31 55.40 7.6 5.5 23693. 94.86 95,40 0.52 6.70 1962, 1972. 0.5 282.
R~115-019F 101.97 187.7 187.7 0.0903 99.27 55.15 5.2 3.8 16155. 94,43 95.20 0.77 7.16 1951. 1984, 1.7 263,
gR-115-020F 102.79 189.2 189.7 0.0905 100.01 55.17 3.0 2.2 9298. 93.97 95.24 1. 26 8. 18 1944, 1881, -3.2 229.
R-115-021F 97.83 177.2 177.4 0.2118 96.91 130.08 22.8 16.6 58343. 78.11 78.57 0.42 19.49 4703, 4811. 2.3 232.
R-115-022F 99,87 182.2 182.4 0.2118 98.79 129.46 7.6 5.5 19493, 77.89 79.15 1.24 21.35 4631, 4705. 1.6 209.
R-115-023F 101.62 186.7 186.8 0.2144 100.52 130.47 5.2 3.8 13369. 77.80 79.63 1.82 22.91 4625. 4729. 2.2 195.
BR~115-024F 105.15 195.2 195.8 0.2200 103.96 132.65 3.0 2.2 7769. 77.74 80.83 3.08 25.87 4613, 4605. -0.2 172.
R-115-025F 101.66 186.7 186.9 0.1134 99,13 69.26 23.0 16.8 70544, 93,55 93.79 0.18 7.99 2455, 2085.-15.1 296.
R=-115-026F 102.748 189.7 189.6 0.1132 100.41 68.91 7.6 5.5 23260, 93.16 93.81 0.63 9.26 2428, 2392. -1.5 253,
R-115-027P 103.68 191.7 192.0 0.1136 101.26 69.00 5.2 3.8 15950. 93.19 94.16 0.97 10.00 2419, 2504, 3.5 233,
R-115-028F 105.15 195.2 195.8 0.1132 102.65 68.51 3.0 2.2 9227. 93.14 94.70 1.55 11.23 2382, 2319, -2.7 204,
R-115-029F 98.92 179.7 180.1 0.1929 97.86 118.22 22.8 16.6 60800. 81.44 B81.86 0.38 17.27 4250, 4299, 1.2 237.
R-115-030F 101.03 185.2 185.3 0.1943 99.87 118.42 7.6 5.5 20351. 81.42 82.56 1.13 19,05 5211, 4292, 1.9 213.
BR~-115-031F 102.42 188.7 188.8 0.1949 101.22 118.37 5.2 3.8 13967. 81.42 83.06 1.63 20.18 4178, 8234, 1.3 199,
R-115-032F 104.99 195.2 195.4% 0.1964 103.57 118.60 3.0 2.2 8099. 81.30 84,01 2.69 22.34 y128. 4030. -2.4 178.
R=-115-033F 99.49 181.2 181.5 0.3253 98.81 198.82 22.8 16.6 50781. 67.33 68.01 0.66 31,82 7127. 7508. 5.3 216,
R-115-034F 103.94 192.7 192.7 0.3327 103.11 201.13 7.6 5.5 17182. 67.81 69.72 1.90 35.18 7041, 7223. 2.4 193,
R-115-035F 107.68 201.7 202.4 0.347% 106.87 207.93 5.2 3.8 11857. 68.01 70.78 2.77 38.28 7129. 7205. 1.1 179.
R-115-036F 9.09 173.2 173.3 0.2847 95.74 175.41 22.8 16.6 S50745. 67.31 67.93 0.61 28.47 6396. 6972, 9.0 216.
B-115-037F 99.85 182.2 182.4 0.2899 99.23 176.99 7.6 5.5 17153. 67.78 69.50 1.71 31,2t 6333, 6478, 2.3 195,
R-115-038F 102.29 188.2 188.5 0.29u48 101.59 178.89 5.2 3.8 11798. 67.79 70.26 2.47 33,27 6319, 6412. 1.5 183,
R-115-039F 107.27 201.2 201.4 0.3060 106.35 183.35 3.0 2.2 6898, 67.98 72.04 4.06 37.26 6301, 6089. -3.4 163,
R=115-040F 101.39 185.7 186.2 0.0750 98.58 45.85 23.0 16.8 73216. 97.06 97.26 0. 14 4,23 1627. 1624, ~0.2 370.
R-115-041F 101.58 186.2 186.7 0.0747 98.83 45.69 7.6 5.5 24084, 96.37 96.82 0.43 4.98 1620. 1640, 1.2 313.
R-115-042F 101.72 186.7 187.0 0.0743 98.95 U45.42 5.2 3.8 16405. 96.01 96.67 0.65 5.38 1609. 1686. 6.8 288,
R~115-043F 102.51 188.7 189.0 0.0751 99.67 45.82 3.0 2.2 9446, 95.61 96.71 1.09 6. 35 1617. 1628, 0.7 245,
R~115-044F 99.71 181.7 182.0 0.1659 98.67 101.44 22.8 16.6 63756. 85.39 85.75 0.32 4. 14 3632. 3640, 0.2 247,
R-115-045F 101.05 185.2 185.4 0.1653 99.93 100.76 7.6 5.5 21217. 84,93 85.92 0.99 15.63 3582. 3757. 4.9 221.
R-115-046F 101,91 187.7 187.5 0.1664 100.66 101.23 5.2 3.8 14489, 84,55 85.98 1.43 16.65 3583. 3707. 3.5 207.
R=-115-047F 103.99 192.2 192.8 0.1681 102,52 101,79 3.0 2.2 8367. 84,18 86.52 2.34 18.64 3563, 3505, -1.6 184.
‘ [ & ‘o . - [/ [

08l



Table C-36 (continued)

Run No. Tv' P, - Psat' Fc’ 1-c' Fw’ e Re . Tw,in’ Tw,out’ ATw' AT, Qc' Qw' A

m
c’ AQ
°f psia  psia  gpm °F b /hr gpm ft/sec SF °F °F °F Btu/hr - Btu/hr q X 100 g?
L hr-ft2.°F

R=-115-088TF  95.49 171.7 171.8 0.2688 .98.94 165.67 22.8 16.6 51739. 68.75 69.33 0.55 26.45 6059. 6311. 4.2 221,
B-115-049F 99.11 180.2 180.6 0.2718 98.40 166.34 7.6 5.5 17460. .69.13 70.77 1.66 29.17 5974, 6315. 5.7 197.
R-115-0507 101,41 185.7 186.2 0.2767 100.62 168.38 5.2 3.8 11998. 69.10 71.84 2.38 31.18 5974, 6072. 1.6 185.
R-115-051F 106.05. 197.7 198.1 0.2833 105.06 170.41% 3.0 2.2 6997. 69.11 73.04 3.93 35.97 5897. 5887. -0.2 162,

R-115-052F 104.61 193.7 - 194.4 0.3737 104.03 225.31 22.8 16.6 51379. 68.16 68.90 0.7Y '36.08 - 7859. 8123. 3.4 210.
BR-115-053® 109.27 206.2 206.7 0.3833 108.58 228.28 7.6 5.5 17397. 68.63 70.73 2,10 39.59. 7755. 7959. 2.6 189.
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Table C-37, Experimental data for R-115 condensing on tube F1

Run No. Tys Ps sat’  Fe Tes Mes Vs ge  Twin® Twoutr 4T, AT Qs % ag X100 o
°F psia psia gpm °F Ibm/hr ft/sec °F °F °F °F Btu/hr . Btu/hr Q

hreft2.°F
R=-115~-001P1 97.35 176.2 176.3 0.2213 96.57 136.05 23.0 16.8 58468. 77.57 78.06 0.45 19.53 4930. 5152. 4.5 243,
R=115-002P1 99.75 181.7 182.1 0.2222 98.77 135.86 T4 5.4 18896. 77.49 78.85 1.34 21.58 4864. 4958, 1.9 217,
E-115-003P1 101.72 186.7 187.0 0.2254 100.64 137.11 5.0 3.6 12817. 77.47 79.49 2.01 23.24 4858, 5006. 3.1 201.
R-115-004F1 105.20 195.2 195.9 0.2303 103.90 138.93 3.0 2. 2 7736. 77.30 80.58 3.26 26.25 4830. 4877. 1.0 1717.
B=115-005PF1 99.97 182.2 182.7 0.3241 99.35 197.83 22.8 16.6 51884. 68.91 69.58 0.64 30.73 7074. 7318, 3.4 222,
R-115-006P1 105.11 195.2 195.7 0.3300 104.41 204,82 7.6 5.5 17542. 69,33 71.26 1.93 33,81 7125. 7318. 2.7 197.
R=115-007P1 107.15 200.2 201.0 0.3414 106,28 204.61 5.2 3.8 12067. 69.33 72.06 2.72 36.45 7036. 7080. 0.6 186.
R=115-008P1 112.58 215.2 215.8 0.3554 111.44 209,95 3.0 2.2 7081. 69.31 73.79 4,87 81,03 6992. 6699. -4.2 164,
R=-115-009P1 101.39 185.7 186.2 0.0706 98.77 43,14 23.0 16.8 73430. 97.3% 97.50 0.12 3.97 1531. 1418. -7.4 372.
R=-115-01071 101.917 187.2 187.5 0.0716 99.31 43.72 7.6 5.5 20214, 97.02 97.45 0.43 4.68 1547. 1610. 4.0 319.
R=-115-011P1 102,31 188.2 188.5 0.0718 99.63 43,55 5.2 3.8 16569. 96.92 97.56 0.63 5.07 1538. 1639. 6.6 292,
R=115-012r1 103.6t 191.7 191.8 0.0708 100.66 £3.06 3.0 2.2 9613. 97.23 98.29 1.07 5.85 1510. 1590. 5.3 249,
B=115~013P1 99.75 181.7 182.1 0.1856 98.77 113.47 23.0 16.8 63255. 83.98 84.38 0.35 15.57 4062. 4062. -0.0 251.
R-115-01471 101.95 187.2 187.6 0.1852 100.74 112, 62 7.6 5.5 21082. 84,34 85.45 1.12 17.06 3985. 8231, 6.2 228,
R=-115-015rt1 103.85 191.7 192.4 0.1892 102.65 114.51 5.2 3.8 14526. B84.68 86,29 1.62 18.37 4011. 4208. 4.9 210.
R=-115-01671 105.68 196.7 197.2 0.1933 104.54 116.38 3.0 2.2 8276. 83.08 85.79 2.69 21.24 4035. #4032, -0.1 183.
R-115-017r1 101.87 187.2 187.4 0.0927 99,43 56.59 23.0 16.8 72309. 95.92 96.13 0.17 5.84 2003. 1933. ~-3.5 330.
R-115-018F1 102.36 188.2 188.6 0.0923 99.91 56.27 7.6 5.5 23882. 95.41 95.97 0.55 6.67 1987. 2086. 5.0 287.
R~115-01971 102.89 189.7 190.0 0.0931 100.43 56,69 5.2 3.8 16297. 95.20 96.00 0.80 7.29 1996. 2082, 4.3 264.
R=-115-020P1 104.01 192.2 192.8 0.0939 101. 47 57.01 3.0 2.2 9396. 94.87 96.21 1.33 8. 47 1995. 1989. -0.3 227.
R-115-021F1 94.88 170.2 170.4 0.2729 94,35 168.72 22.8 16.6 51675. 68.65 69.24 0.56 25.93 6189. 6357. 2.7 230.
R=-115-022r1 98.A43 178.7 178.9 0.2777 97.71 170.20 7.6 5.5 17420. 68.95 70.61 1.65 28,65 6134, 6285. 2.5 206.
BR-115-023r1 100.77 184,.7 183.6 0.2824% 99.99 172.09 5.2 3.8 11969. 68.88 71.29 2.40 30.68 6128. 6246. 1.9 192.
R-115-02471 105.848 197.2 197.6 0.2891 104.72 173,98 2.8 2.0 6527. 68.98% 73.12 4,18 34.81 6027. 5842, -3.1 167.
R-115~025F1 101.53 186.2 186.5 0.14802 99.51 85.56 23.0 16.8 68474. 90.90 91.21 0.27 10.48 3035. 3070. 1.2 279.
R-115-026F1 102.78 189.2 189.6 0.1408 100.66 85.64 7.6 5.5 22586. 90.49 91.31 0.80 11.84 3018. 3043. 0.8 246,
R-115-027PF1 103.70 191,2 192.0 0.1418 101,51 86.07 5.2 3.8 15488. 90.51 91.68 1.15 12,61 3017. 2984, -1.1 231,
R-115-028F1 105.68 196.7 197.2 0.1437 103.30 86.81 3.9 2.2 8966. 90.41 92.38 1.95 14,28 3010. 2920. ~3.0 203.
R-115-029r1 102.31 187.7 VIBB.S 0.3449 101,40 209,48 22.8 16.6 52418, 69.66 70.35 0.66 32.31 7397. 7519. 1.6 221.
R=-115-030P1 106.37 198.7 199.0 0.3487 105.24 209.56 7.6 5.5 17701. 69.99 71.95 1.95 35.40 7238. 7428, 2.6 197.
R=115-031F1 109.19 205.7 206.5 0.3581 107.99 213.63 5.2 3.8 12170. 69.93 72.74 2.80 37.86 7260. 7286. 0.3 185.
R=115-032F1 114,41 220.,2 221.0 0.3699 113.07 217.53 3.0 2.2 7093, 69.90 74.53 4.62 42.20 7163. 6916, -3.5 164,
R-115-033F1 102.06 187.7 187.9 - 0.0567 ' 98.28 34.70 23.0 16.8 74981. 99.26 99.42 0.2 2.72 1227. 1338. 9.0 434,
R=-115-033P1 102.66 188.7 189.4 0.0571 98.32 34.93 7.6 5.5 24792, 99.22 99.58 0.35 3.26 1231, 1342, 9.0 364,
R-115~03571 103.48 191.2 191.5 0.0574 99.79 35.03 5.2 3.8 17046, 99.59 100.10 0.50 3.63 1229, 130t. 5.8 326.
BR=-115-036P1 104,81 194.7 194.9 0.0586 101.09 35.63 3.0 2.2 9897. 100.02 100.86 0.84 4,38 1241, 12247. 0.5 273.
R-115-037r1 101.68 186.7 186.9 0.1171 99.99 71,38 23,0 16.8 70330. 93.28 93.53 0.21 8. 28 2530. 2463, «2.6 294,
R-115-038P1 102.70 189.2 189.5 0.1171 100.82 71,23 7.6 5.5 23251. 93.10 93.79 0.69 9.25% 2510. 2597. 3.4 261.
R=-115-03971 103.72 191.7 192.1 0.1177 101.87 71.35 5.2 3.8 15962. 93.28 94.25 1.01 9.97 2501. 2608. 8.3 242,
R=115-080P1 105.13 195.2 195.7 0.1166 103.15 70.50 2.8 2.0 860S5. 93.90 94.70 1.69 11,28 2452. 2360. -3.8 209.
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Table C-38, Experimental data for R-115 condensing on tube F3

Run No. Tv" Py Psatf Fc’ : Tc’ Me» Fur Vs Re Tw.'ln’ Tw.out’ ATw' aT, Qc' Qe 49 100 Yo
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Btu

. o ‘ hr-ft2.eF
BR-115-001F3 100.54 183.2 184,11 0.1402 99,23 85.63 23.0 16.8 69040, 91.62 91.93 0.26 8.77 3053. 3001. ~1.7 335,
R-115-002r3 101.58 186.7 186.7 0.1398 100.21 85.16 7.6 5.5 22747. 91.10 91.94 0.85 10.06 3020. 3210. 6.3 289,
R-115~003P3 102.25 188.7 188.4 0.1398 100.93 85.00 Se2 3.8 15539, 90.79 91.98 1.19  10.87 3003. 3085. 2.7 266.
R=-115-004F3 103.99 192.7 192.8 0.1402 102,42 84,89 3.0 2.2 8984, 90.59 92.55 1.96 12.41 2971, 2923. ~1.6 231.
R=-115-005F3 95.84 172.7 172.7 0.2836 9541 174.82 23.0 16.8 5Su977. 72.73 73.36 0.59 22.79 6383. 6735, 5.5 .. 270.
R-115-006F3 99.41 181.2 181.3 0.2879 98,77 175.99 7.6 5.5 18368. 73.04 74.74 1.68 25.52 6311, 6369. 0.9 238.
B~-115-007F3 101.89 187.7 187.4 0.2879 101% 15 174.91 5.2 3.8 12625. 73.00 7S5.48 2.7 27.65 6192, 6820. 3.7 216.
R-115-00873 107.39 201.2 201.7 0.3068 106.44 183.78 3.0 2.2 7370, 73.07 717.21 4,13 32,25 6311, 6182. =-2.0 189,
R-115~009F3 101.41 186.2 186.2 '0.0686 98.73 41,96 23,0 16.8 74050. 98.10 98.27 0.13 3.22 1489. 1452, -2.5 446,
R-115-010F3 101.62 186.7. 186.8 0.0690 99.11 42.16 7.6 5.5  24327. 97.45 97.87 0.41% 3.96 14948, 1568. 4.9 364.
R-115-011F3 101.91 187.2 187.5 0.0692 99,31 82,26 5.2 3.8 16624, 97.24 97.85 0.60 4.36 1496, 1562. 4.4 330.
R=115~012P3 102.83 189.7 189.8 0.0698 100.17 42,52 3.0 2.2 9590. 97.02 98.06 1.04 5.29 1398, 1548. 3.4 273.
BR-115-013P3 100.07 183.2  182.9 0.1858 99.23 113.43 23.0 16.8 65516. 87.06 87.36 0.36 12.81 4054, 4112. 1.5 305.
R-115-014P3 101.62 186.7 186.8 0.1881 100.72 114,41 7.0 5.1 19851, 86.32 87.45 1.12 14.73 4056. 3915. -3.5 26S.
R-115-015r3 102.42 188.7 188.8 0.1887 101%.51 114,54 5.2 3.8 14690. B85.76 87.136 1.60 15.86 4043. 4139, 2.4 246,
B~115-016F3 104,79 194.7  194.9 0.1895 10367 114.40 3.0 2.2 8487. 85.37 87.99 2.62 18,11 3987. 3912. -1.9 212,
R-115-017¢F3 101.97 187.7 187.7 0.0553 98.97 33.78 23.0 16.8 75183. 99.51 99.66 0.10 2.39 1195, 1121, -6.2 482,
R-115-018P3 102.55 188.7 189.1 0.0553 99.45 33.74% 7.6 5.5 24833. 99.38 99.72 0.32 3.00 1190. 1213. 1.9 382.
R-115~-019F3 103.02 189.7 190.3 0.0555 99.87 33.81% 5.2 3.8 17013, 99,41 99.92 0.50 3.36 1190. 1298. 9.1 = 341,
B-115-02073 103.79 19t.7 192.3 0.0551 100.45 33.52 3.0 2.2 9821. 99.30 100.14 0.84 4.07 1174, 1253. 6.7 . 278,
R=-115-021%3 101.30 185.7 186.0 0.1219 100.03 74.26 23.0 16.8 70683. 93.71 93.99 0.22 7. 46 2637. 2509. -4.9 351,
R=-115-022P3 102,42 188.7 188.8 0.1226 100.97 74,55 7.6 5.5 23393. 93.62 94.36 0.71 8.43 2631, 2699. 2.6 301.
8=-115-023F3 103.28 190.7 191.0 0.1236 101,78 74.96 5.2 3.8 16033. 93.62 94.66 1.03 9. 14 2634, 2673. 1.5 278.
R-115-024P3 105.06 195.7 195.6 0.1260 10339 76.1%1 3.0 2.2 9274. 93.50 95.24 1.73 10.69 2648, 2583, ~2.8 239.
R~115-025r3 101.481 186.2  186.2 0.0927 99.43 56.59 23.0 16.8 72680. 96.38 96.60 0.1% 4,92 2008. 1773.-1%.7 393,
R=115~026P3 101.93 187.2 187.6 0.0925 99.95 56.38 7.6 5.5 23935. 95.90 96.47 0.58 5.75 1995, 2037. 2.1 334,
B=-115-027Pr3 102.42 188.2  188.8 0.0929 100.39 56.57 5.2 3.8 16364, 95.70 96.52 0.81 6.31% 1997. 2102. 5.3 305.
B=-115-02873 103.57 191.2 191.7 0.0964 101%.51 57.31 3.0 2.2 9429, 95.32 96.69 1.36 7.56 2011, 2033. 1.1 256.
R=115-029F3 97.9¢ 177.7 177.7 0.2285 97.40 140.15 23.0 16.8 60894, 80.82 81.31 0.45 16.88 5064. 5117. 1.1 289.
BR=115~030P3 100.66 184,7 184,84 0.2303 99.91 140.39 7.6 5.5 20268. 80.96 82.35 1.37 19.01 5002. 5190. 3.8 254,
R=-115-031r3 102.55 189.2 189.1 0.2320 101.78 140,74 5.2 3.8 13915. 80.9% 82.92 1.97 20.62 4964, 5118, 3.1 232.
BR=115-032P3 106.21 198.2 ' 198.6 0.2376 105.20 142.81 3.0 2.2 8088. 80.93 84.16 3.22 23.67 §937. 4818, =-2.8 201,
R=-115-033F3 96,67 174.7 174.6 0.3154 96,16 194,11 23.0 16.8 S53508. 70.55 71.22 0.65 25.79 7058. T424. 5.2 264,
B-115~03473 101.55 186.2 186.6 0.3259 100.384 198,14 7.6 5.5 17956. 71.22 73.11 1.90 29.39 T7026. 7196. 2.4 230.
R=-115-03523 104.77 194.7 195.8 0.33435 10398 201.72 5.2 3.8 12380. 71.37 7a.12 2.76 32.02 7030. 7152, 1.7 212,
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Table C-39,

Experimental data for R-115 condensing on tube F7

-4

Run No. v Pj Psat®  Feo Tes Mo F Vs Re Tw,in* Twoutr ATy AT, Q> Qe 20 X 100 Ugs
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr ~Q Btu
hreft2.°F
BR-115-001F7 92.51 164.7 164.9 0.3093 92.29 192.18 22.3 16.3 51696. 70.28 70,96 0.64 21.89 7130. 7182, 0.2 314,
R-115~002F7 98.17 178.2 178.3 0.3227 97.80 197.77 7.6 5.5 17979. 71.30 73.23 1.93 25.91 7137, 7302, 2.3 265.
R=-115-003P7 101.49 186.2 186.4 0.3304 101.09 200.75 5.2 3.8 12431, 71.66 T4.4S 2.79 28.44 7122, 7235. 1.6 241,
R-115-004P7 108.50 204,2 204.6 0.3469 107.89 206.99 2.8 2.1 6896. 71.53 76.42 4,88 34,53 7063. 6944, -1.7 197.
R-115-005#7 101.05 184,7 185.4 0.0547 98.21 33.48 23,0 16.8 74675. 98.88 99.04 0.11 2.09 1190. 1308. 9.5 547.
R-115-006F7 101.58 186.2 186.7 0.0547 98.71 33.43 T.6 5.5 24659. 98,72 99,08 0.35 2.67 1185, 1319, 1.3 427.
R~115-007F7 101.66 186.7 186.9 0.0553 98.99 33.76 5.2 3.8 16811. 98.32 98.82 0.50 3.09 1197. 1301. 8.7 373.
R-115-008P7 102.21 187.7 188.2 0.0550 99.43 33.60 3.0 2.2 9686. 98.03 98.86 0.83 3.76 1187. 1238, 4.3 304.
R-115-009F7 98.33 178.7 178.6 0.1854 97.65 113.64 23.0 16.8 65783. 87.40 87.81 0.36 10.72 4098, 4147, 1,2 368.
R=-115-010F7 100.28 183.2 183.4 0.1879 99.47 114.66 7.6 5.5 21763. 87.15 88,27 1.13  12.57 4093. 4289, 4.8 kAL TS
R-115-011P7 101.66 186.7 186.9 0.1892 100.82 115,06 5.2 3.8 14927. 87.10 88.73 1.64 13.74 4078. 4250. 4.2 286.
R~115-012P7 104.65 194.2 194.5 0.1916 103.65 115.65 3.0 2.2 8658. 87.01 89.74 2.71 16.28 4033, 2045, 0.3 239.
R-115-013?7 100.30 183.2 183.5 0.0915 98.67 55.96 23.0 16.8 72479, 96.13 96.35 0. 19 4.06 1998, 2162. 8.2 474,
R=-115-014F7 100.97 184.7 185.1 0.0925 99.25 56.48 7.6 5.5 23891. 95.74 96.30 0.56 4.95 2009. 2101. 4.6 391.
R-115-015P7 101.60 186.2 186.7 0.0933 99.89 56.87 5 2 3.8 16367. 95.58 96.39 0.81 5.61 2016. 2106. 4.4 3n6.
R=-115-016F7 102.83 189.7 189.8 0.0941 101,03 57.18 3.0 2,2 9436. 95.40 96.75 1.35 6.76 2014, 2014, -0.0 287.
B=-115-017F7 93.67 167.2 167.6 0.2708 93.51 167.73 22.8 16.6 559%964. 74.77 75.39 0.58  18.60 6189, 6574. 6.2 321.
BR-115-018P7 97.39 175.7 176.4 0.2761 97.10 169.50 7.6 5.5 18807, 74.86 76.56 1.69 21.68 6141, 6396. Uu.1 273.
BR=115~-019P7 99.41 180.7 181.3 0.2786 98.97 170.26 5.2 3.8 129t4. 74,78 77.19 2.39 23.42 6106. 6210. 1.7 251.
R-115~-020F7 104.16 192.7 193.2 0.2859 103.50 172,65 3.0 2.2 7525. 74.78 78.74 3.93 27.40 6037. 5883. -2.5 212.
BR-115-021F7 100.40 183.2 183.7 0.0694 98,17 82.52 23.0 16.8 73545. 97.47 97.66 0.14 2.83 1517, 1658. 9.3 516.
R=-115-022F7 100.77 183.7 184.6 0.0684 98.46 41.87 7.6 5.5 24229. 97.07 97.50 0.43 3.A8 1491, 1614, 8.2 413,
R-115-02377 101.22 185.2 185.8 0.0698 98.95 42.63 5.2 3.8 16574. 96.96 97.58 0.62 3.95 1514, 1593. 5.2 369.
R=115-024F7 102.17 187.2 188.1 0.0698 99.71 42.55 3.0 2.2 9570. 96.83 97.87 1.03 4.82 1504, 1544, 2.7 301.
R-115-025P7 99.31 180.7 181.0 0.1403 98,26 85.90 23.0 16.8 69270. 91.90 92.23 0.28 7.25 3082. 3208. 4.1 410,
R-115-026P7 100,68 183.7 184.4 0.1414 99,57 86.29 7.6 5.5 22873. 91.57 92.43 0.85 8.68 3074. 3206. 4.3 3n1.
BR~115-027P7 101.62 186.2 186.8 0.1422 100.45 B86.55 5.2 3.8 15658, 91.42 92.67 1.23 9.57 3068. 3196. 4.2 309.
R-115-028F7 103.65 191.2 191.9 0.16445 102.35 87.52 3.0 2.2 9056. 91t.24 93.29 2.03 11.139 3069. 3038, ~-1.0 260.
R-115-029F7 99.95 181.7 182.6 0.1175 98.85 71.84 23.0 16.8 70941. 94,04 94,30 0.22 5.78 2569. 2555. ~0.6 428.
BR-115-030F7 100.81 184.2 184.7 0.1175 99.57 71.7% 7.6 5.5 23382. 93.59 94.30 0.71 6.86 2553. 2703. 5.9 358,
R-115-031P7 101.35 185.7 186.1 0.1175 100.05 71.62 5.2 3.8 15972. 93.28 94.32 1.04 7.55 2543. 2701, 6.2 J2s.
B-115-032P7 102.68 188.7 189.4 0.1187 101.20 72.09 3.0 2.2 9192, 92.73 9u.45 1.71 9.09 2541, 2563. 0.8 269,
R-115-033FP7 96.41 173.7 174.0 0.2286 95.96 1140.73 22.8 16.6 60982, 81.64 82.15 0.47 14.52 5124, 5391. 5.2 340.
R-115-034¥7 98.97 179.7 180.2 0.2292 98,32 140.26 7.4 5.4 19856. 81.43 82.88 1.44 16.82 5041, 5316, 5.5 289,
R-115-035F7 100.85 184.2 184.8 0.2305 100.17 140.41 5.2 3.8 14009. 81,47 83.50 2.02 18.37 4998, 5230. 4.6 262,
R=115-036*7 104,79 194.2 198.9 0.2347 103,92 141,56 3.0 2.2 8146, B81.47 84.79 3.32 21.66 49313, 4964. 0.6 219.
Cc . . C
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Table C-40. Experimental data for R-115" condensing on tube f3

T P, P F . Tc,' M., Fyo v, Re T T AT 31, Qs Qs . TR

Run No. v’  Tsat® ¢’ c w,in® ‘w,out’ w' £Q o
°F psia  psia gpm °F b /hr  gpm  ft/sec - °F °F °F °F Btu/hr  Btu/hr @ X 100 8
hr.ft2.°f
R-115-005¢ 101.70 186.7 187.0 0.0592 98.8% 36,20 23.8 13,0 70420. 96.70 96.86 0.12 8.92 1283. 1308, 9.8 212.
R-115-006G  102.38 188.2 188.6 0,0603 99.67 36.76 7.6 4.1 22466. 96.51 96.88 0.36 S5.68 1298. 1368. S.b4 187.
R~-115~- 0076 102.87  189.2 189.9 0.0606 100.27 36.81 S.2 2.8 15396. 96.57 97.10 0.53 6.03 1296. 1378. 6.3 17S.
R~115-008G 104.10 192.7 193.1 0.0608 101.45 36.9% 3.0 1.6 8929, 96.87 97.75 0.88 6.79 1292. 1316. 1.8 15S.
B-115-0096 100.75 188.2 184.6 0.1190 99.53 72.58 23.8 13.0 64434, 88.68 88,93 0.2% 11.94 2585. 2889. -3.7 176.
R-115-0106 101.85 187.2 187.3 0.1193 100.50 72.62 7.6 4.1 20587. 88.51 89.20 0.68 12.99 2571, 2563. -0.3 161.
R=-115~-011¢ 102.76 189.2 189.7 0.1193 101.30 72.44 5.2 2.8 18122, 88.57 89.58 0.99 13.69 2552. 2577. 1.0 152.
R-115-0126 104.39 193.2 193.8 0.1205 102.76 72.88 3.0 1.6 8165. 88.43 90.09 1.64  15.12 2545, 2855. <3.5  137.
R-115~0136 99.23 180.7 180.8 0.2675 98.87 163.48 23.6 12.9 50751. 69.90 70.43 0.50 29.07 5868. 5861. -0.1 1648,
R-115-014G 102.94 189.7 190.1 0.2738 102,35 165.82 7.4 4.0 16113, 70.30 71.89 1.58 31.84 5837. 5882, 0.1 189,
BR-115~0156¢ 105.13 195.2 195.7 .0.2783 104.47 167.62 5.2 2.8 11382. 70.36 72.61 2.25 33.6% 5830. 5838. 0.1 141,
B-115~016G 109.79 207.7 208.1 0.290% 108.97 172.59 3.0 1.6 €622, 70.34 74.13 3.79 37.56 5845. 5666. ~3.1 127.
B-115-0176 101.20  185.2 185.7 0.0780 98.83 87.67 23.8 13.0 68618. 94.22 94.39 0.4 6.90 1694, 1612, ~-4.8 200.
BR-115-0186 102.06 187.2 187.9 0.0784 99.59 47.83 7.6 4.1 21929. 94.15 9u4.61 0.46 7.68 1691. 1734. 2.5 179.
R-115-019G6 102.57  188.7 189.2 0.0786 100.05 u47.90 5.2 2.8 15016. 98.11 94.79 0.67 8.12 1689. 1740. 3.0 169,
R=115-0206 103.84 190.7 191.4 0.0782 100.76 a7.56 3.0 1.6 8670. 93.97 95.05 1.08 8.92 1670. 1617. =-3.2 152.
R-115-0216 98.70 179.2 179.5 0.1608 97.65 98.57 23.6 12.9 58895. 81.70 82.03 0.29 16.83 3548, 3302, -4.1 172.
BR-115~0226 100.70 188.2 . 183.5 0.1635 99.51 99.77 7.4 4.0 18498, 81.51 82.49 0.97 18.70 3554, 3588. 1.0 155.
R-115-0236 101.89 186.7 187.4 0.1634 100.54 99.46 6.7 2.6 11762. 81.34 82.8%4 1.49 19,80 3521. 3507. -0.6 1485,
R-115~-024G6 108.07 192.2 193.0 0.1636 102. 84 99.06 2.8 1.5 7024, 81,07 83.51 2.4 21.79 3466. 3403, -1.8 130.
R-115-0256 96.95 178.7 175.3 0.2140  96.25 131.66 23.6 12.9 53004. 73.33 73.78 0.4% 23.40 4781, 4780. -0.0 - 166,
R~-115-0266G6 99.69 181.7 182.0 0.2176 98.79 133.02 7.6 4.1 17162. 73.32 74.62 1.28 25.72 4763. 4839, 1.8 151.
R-115-027¢ 101.37. 185.7 186.1 0.2182 100.29 132.87 5.0 2.7 11333. 73.29 75.22 1.91 27.11 4716. 4767. 1.1 182,
BR-115~0286 105.26 195.7 196.1 0.2216 10390 133.66 2.8 1.5 ,6400. 73.25 76.55 3.28 30.37 4645, 4577. -1.5 125.
BR-115-029¢ - 98.33 178.2 178.6 0.1839 97.38 112.88 23.6 12.9 56653. 78.55 78.93 0.38 19.59 3069. 8050. -0.5 169.
BR-115~-0306 100.44 183.7 183.8 0.1850 99.39 112,91 7.2 3.9 17312. 78.30 79.44 1.13 21.57 4028. a088, 0.8 152.
R-115-031G6 102.02 187.7 187.8 0.1885 100,89 114,58 5.0 2.7 12084. 78.18 79.85 1.66 23.00 3053. 84133. 2.0 183,
BR-115-032G6 104.27 192.7 193.5 0.1863 10287 112,66 3.0 1.6 7259. 78.06 80.69 2.60 24.90 3937. 3899, -1.0 129.
B-115-033¢ 100.85 188.7 184.8 0.2907 100.13 177.09 23.6 12.9 50580. 69.63 70.20 0.54 30.93 6304, 6380. 1.2 166.
BR-115~0346 105.38 195.7 196.4 .0.3001 104.54 180.73 7.4 4.0 16137. 70.35 72.06 .71 38.17 6277. 6308. 0.5 150.
R-115-0356¢ 107.5%" 202.2 202.0 0.3051 106.54 182.71 5.0 2.7 10932. 70.15 72.65 2.48 36.11 6270. 6208, -1.0 181,
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Table C-41, Experimental data for R-115 condensing on tube H

Run No. Ty P, Psat*  Fes Tes e Fis v Re Tw,in® Tw,out’ AT, aT, Q> w*  AQ Uys
°F psta psia  gem  °F b /hr gpm ft/sec 5 °F  °F  °F  Btu/hr Btuhr g 190
hreft2.°F
R-115-0058 100.85 184.2 184.8 0.0824 97.69 50.49 22.5 5.6 85840. 97.36 97.56 0.16 3.39 1797. 1828. 1.5  301.
B=-115-006H 101.12 184.,7 185.5 0.0824 97.94 50.46 7.6 15.4 28941. 97.04 97.54 0.50 3.83 1793. 1901. 6.0 266.
BR-115-0070 101.62 186.2 1£86.8 0.0815 98.40 49.89 5.2 10.5 19887. 97.32 98,04 0.72 3.94 1769. 1859. S.1 255.
B-115-0088 102.96 189.2 190.1 0.0827 99.93 50.41 3.0 6.1 11578. 97.91 99.12 1.20 .44 1778, 1798. 1.3 227.
B-115-009H 100.3% 183.2 183.6 0.1319 96.52 80.67 22.5 45.6 82554, 93.66 93.95 0.25 6.53 2879. 2886, ~1.1  250.
R-115-010F 100.99 184.2 185.2 0.1313 99.05 B0.20 7.6 15.4 27913. 93.50 94.29 0.78 7.10 2852, 2068. 3.9  228.
B-115-0118 101.78 186.2 187.1 0.132% 99.77 80.76 5.2 10.5 19180, 93.71 94.88 1.13 7.47 2861. 2921. 2.1  218.
R-115-012F 103.08 189.7 190.4 0.1354 101.01 82.31 3.0 6.1 11121, 93.74 95.69 1.94 8,33 2896. 2905. 0.3  198.
B-115-013F  96.39 173.2 174.0 0.3212 9585 197.84 22.2 045.0 66867. 76.82 77.53 0.67 19.21 7208. 7842. 3.3  213.
R-115-014F  98.99 179.7 180.3 0.3281 98,30 200.83 7.6 15.8 23120, 76.96 78.96 1.98 21.03 7217. 7499. 3.9  195.
B-115-015H 100.46 183.2 183.9 0.3322 99.73 202.61 5.2 10.5 15930. 77.07 79.96 2.88 21.9% 7227. 7T471. 3.8  187.
R-115-016H 103.39 190.7 191.3 0.3385 102.59 204,92 3.0 6.1 9288. 76.94 81.78 4.81 24.03 7196. 7203. 0.1 170.
R~-115-017H 99.65 181.2 181.9 0.1900 97.99 116.37 22.5 45.6 78456. 89.15 89,56 0.37 10.30 4168, 4980, 0.3 230.
R-115-018R 100.44 183.2 183.8 0.1872 98.62 114,52 7.6 15.4 26497, 88.79 89.90 1.10 11,10 4085. 4152. 1.7 209,
R=-115-019F 101.43 185.7 1686.3 0.1900 99.57 115.90 5.2 10.5 18211, 88.91 90.54 1.62 11.70 4113, 4185. 1.8 200.
R-115-0208 102.91 189.2 190.0 0.1915 100.97 116.41 3.0 6.1 10556, B88.79 91,49 2.69 12.77 4098, 4022, -1.9 182.
B-115-0218  95.98 172.2 173.0 0.3700 95.45 228.11 22.2 45.0 63928. 73.29 76.09 0.76 22.29 8323.  8850. 1.5  212.
B-115-022F 99.13 179.7 180.6 0.3779 98.46 231.20 7.6 15.4 22185. 73.61 75.87 2.25 24.39 8303. 8519. 2.6  193.
B-115-023F 100.87 184.2 188.9 0.3846 100,19 234.28 5.2 10.5 15279. 73.59 76.90 3.29 25.63 8337. 8545. 2.5  185.
R=-115-0244 108,12 192.2 193.1 0.3921 103. 37 236.82 3.0 6.1 8940. 73.63 79.05 S.40 27.77 8283. 8080. ~2.14 169,
B-115-0258  99.35 180.7 181.1 0.2000 98.26 186.91 22.4 §5.4 74891. 85.39 85.91  0.49 13.70 S5270. Sa42. 3.3  219.
B-115-026R 100.85 184.2 184.8 0.2422 99.69 147.73 Ta6 15.4 25488. B85.19 86.63 1.43 14.94 5258. 5406. 2.8 200.
R=-115-027H 101.79 186.7 187.2 0.2426 100.60 147.61 5.2 10.5 17485. 85,23 87.30 2.06 15.52 5228, 5325. 1.8 191.
R-115-0288 103.65 191.2 191.9 0.2456 102.33 148,76 3.0 6.1 10155. 85.10 88.55 3.46 16.83 5216, 5140. -1.5  176.
R~115-029H 97.60 176.2 176.9 0.4802 97.12 270.27 22.2 45.0 61750, 70.49 71.42 0.90 26.64 9782. 10039. 2.6 209.
R-115-0308 101.39 185.7 186.2 0.u521 100,84 274.88 7.6 15.4 21479. 70.94 73.60 2.65 29.11 9756. 10055. 3.1  190.
B-115-031H 103.50 190.7 191.5 0.4637 102.9%1 280.40 5.2 10.5 14823. 71.03 74.82 3.77 30.58 9840. 9785. -0.6 183.
R-115-0324 107.94 202.7 203.1 0.4823 107.25 288.32 3.0 6. 1 8711. 71.13 J77.%3 6.39 33.61% 9870. 9562. -3.1 167.
R-115-0338 100.64 183.7 184.3 0.1119 98.26 68.48 22.5 5.6 B84252. 95.50 95.75 0.20 5.02 2880. 2264. -7.2  276.
R-115-038 100.85 184.2 184.8 0.1104 98,40 67.58 7.6 15.4 28353, 94.96 95.62 0.65 5.56 2006. 2872, 2.8  206.
BR-115-035H 10%.16 184.7 185.6 0.1135 98.71 69.37 5.2 10.5 19400, 94,82 95.76 0.94 5.87 2465, 244580, -1.0 239,
R=-115-036H 101.83 186.2 187.3 0.1135 99,27 69.27 3.0 6.1 11206, 94.62 96.19 1.56 6.42 2453, 2334. -4.9 217.
B-115-037H  97.75 176.7 177.2 0.2799 96.87 171.96 22.4 45.4 71089. B81.04 81.66 0.58 16.80 6219.  6492. 8.4 215,
B-115-038% 99.89 181.7 182.5 0.2856 98.91 174.55 7.6 15.4 24266. B80.99 82.69 1.69 18.05 6204.  6407. 2.6  197.
R-115-039F 100.85 184.2 184.8 0.2852 99.89 173.87 5.2 10.5 16676, 80.98 83.43 2.44 18,65 6189,  6326. 2.2 189,
BR-115-080R 103.57 190.7 191.7 0.2929 102.4s 177.36 3.0 6.1 9722, 80.96 B85.16 4.19 20.51 6222. 6269. 0.8 172
R-115-081H  99.89 181.7 182.5 0.1907 98.17 116.76 27.0 54.7 94095. 89.15 89.47 0.29 10.58 4177. 3954. -5.3 224,
R-115-0828 100.30 182.7 183.5 0.1921 98.75 117.45 12.0 24.3 41597. 88.48 89.22 0.78 11.45 4192, 4829, 5.6  208.
R-115-043R 100.68 183.7 184.8% 0.1905 99.19 116.34 7.6 15.4 26329, 88.23 89.36 113 11.89 51485, 4274, 3.1 198.
B-115-084H 101,62 186.2 186.8 0.1915 100.01 116.70 5.2 10.5 18058. 88.19 89.82 1.63 12.61 4137. 4232. 2.3 186.
R-115-0458 103.68 191.2 192.0 0.1935 101.93 117.33 3.0 6.1 10871. 88.10 90.79 2.71 14,23 4113, 4049, -1.6  16a.
R-115-046H  100.70 183.7 184.5 0.1089 97.82 66.73 27.0 54.7 101216. 95.63 95.82 0.17 4.98 2377.  2259. =5.0  271.
R-115-047H 100.97 184.7 185.1 0.1133 98.21 69.38 12.0 24.3 44862. 95.27 95.69 0.62 5. 49 2466. 2510. 1.8 255.
B-115-048H 101.79 186.2 187.2 0.1135 98.93 69.33 5.1 10.3 19088, 95.11 96.06 0.95 6.20 2u56. 2013. =1.7  225.
B-115-049H 101.47 185.7 186.4 0.1135 98.77 69.36 7.6 15.4 28459. 95.30 95.95 0.66 5.84 2461. 2494, 1.4  239.
-S’
™ * » » ” * B

981



Table C-42. Experimental data for R-115 condensing on tube J

Run No. Ty Py Paat*  Fer Ter Mes  Fyo Vs Re Tw,int Tw,out> - 2Ty &, 8. O 4 X 100 Ugs
°F psia psia gpm °F ‘Ibm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr @ Btu
. hr-ft2.°F
B-115-001J3 100.30 182.7 183.5 0.0670 97.29 41.11 22.5 18.1 71905. 95.32 95;u9 0.13 4.89 1468, 14823. -3.0 286.
R~-115-0023 100.77 184.2 184.6 0.0670 97.67 u1.07 7.2 5.8 22989. 95.11 95.54 0. 44 S.u4 1463, 1568. 6.9 257.
f=-115-003J 101.18 185.2 185.7 0.0674 98.09 481,29 5.0 4.0 15973. 95.07 95.67 0.60 5.81 1467. 149, 1.9 2491,
R-115-0043 102.08 187.2° 187.9 .0.0672 98.81% 41.08 3.0 2.4 9611. 9S.14 96.11  0.97 6. U5 1453, 1448, -0.3 215.
R=-115-0093 - 100.97 184.7 185.% 0.,0502 97.12 30.80 22.5 18.1 73708. 97.72 97.87 0.11 3.18 1096. 1208, 10.3 329.
R=-115-0103 100.97 184.7 185.1 0.0498 97,06 30.55 T.4 6.0 24138. 97.24 97.56 0.31 3.57 1087. 1155. 6.3 290.
R=115-0113 101.35 185.2 186.%1 0.0493 97,40 30.26 5.2 4.2 16994, 97.36 97.79 0.43 3.77 . 1074, 1114, 3.7 272.
R-115-0123 102.27 187.7 188.4 0.0502 98.34 30.70 3.0 2.4 9836. 97.51 98.213 0.72 4.30 1085, 1079, ~-0.6 23S,
R-115-0133 99.53 181.2 181.6 0.1231 97.94 75.40 22.5 18.1 65961. 87.72 88.01 0.24 11,67 2702, 2746. 1.6 221,
R-115-014J3 100.62 183,2 183.8 0.%1233 98.62 75.39 7.5 6.0 21988. 87.49 88,24 0.73 12.55 2690, 2734, 1.7 204,
BR-115-0153  101.35 185.7 186.1 0.1260 99.59 76.85 5.2 4.2 15259. 87.42 88.47 1.04 13,40 2728, 2688, ~1.5 194,
BR-115-0163 102.85 189.2 189.9 0.1265 100.95 76.93 3.0 2.4 8824, 87.25 89.03 1.76 14.71 2709, 2633, -2.9 176.
B-115-0173 95.04 170.2 170.8 0.2217 94,42 137.02 22.0 17.7  51652. 69.70 70.20 0.46 25.09 5022. 5090. 1.3 191.
R-115-018J 97.48 176.2 176.5 0.2229 96.55 137.03 7.6 6.1 18018. 70.01 71.3% 1.33 26.77 8963, 5054. 1.8 1717.
8-115-0193 99.19 180.2 180,.7 0.2323 98,13 142.25 5.2 4.2 12383, 70.03 71.98 1.93 28.19 5107. 5028. ~1.6 173.
R-115-0203 103.55 191.2° 191.6 0.2334 102.20 141.41 2.8 2.3 6733. 70.03 73.45 3.41 31.80 4961. 4769. -3.9 149.
R-115~021 99.2t 180.2 180.8 0.1497 97.67 91.78 22.5 18.1 63550. 848.43 84,76 0.29 14.62 3295. 3255. -1.2 215.
R=-115-0223 100.26 182.7 183.4 0.1501 98.58 91.82 7.6 6.1 21866. 84,16 85.03 0.88 15,66 3279. 3388, 2.0 200.
R-115-0233 10%.20 185.2 185.7 O0.1506 99.5%1 91,92 5.2 4.2 14704, 84.07 85.32 1.26 16,51 3266, 3279. 0.4 189.
- R=115-0243 103.07 189,7 190.4 0.1523'101.13 92.55 3.0 2. 4 8504, 83.83 85.95 2.10 18.17 3256. 3189, -3.3 171.
BR-115~0257 100.8% 184.2  186.7 0.2727 99.91 166.25 22.2° 17.9 52584, 70.32 70.90 0.55 30.20 5919. 6057. 2.3 187.
R-115~0263 103.68 191.2 192.0 0.27845 102.48 166.20 7.6 6.1 18198, 70.64 72.21% 1.56 32,25 5827. . S943. 2.0 172.
R=115-0273 105.75 196.7 . 197.3 '0.2800 104.50 168.63 5.2 4.2 12515, 70.69 72.92 2.23 133.91 584S. 5784, ~1.1 1684,
R-115-0287  109.92 207.7 208.5 0.2361 108.38 170.49 3.0 2. 4 7273. 70.55 74.40 3.845 37.45 5770. 57808, -0.8 1487,
BR=-115-0293 98.54 178.7 179.2 0.1860 97.15 114.17 22.5 18.1 59346. 78.82 79.23 0.37 19.52 4112, 8187. 1.8 201,
BR-115~030J  100.11 182.7 183.0 0.1851 98.48 113.22 7.6 6.1 20110, 78.73 79.82 1.08 20.84 4045, 4087. 1.0 185.
R-115-0313 101.26 185.2 185.9 0.18483 99.51 112.48 5.2 4.2 13798. 78.72 80.28 1.55 21.76 3995. 4013. 0.5 175.
R=-115-0323 104.95 194.7 195.3 0.1927 103.00 116.52 3.0 2.4 8013. 78.66 8t1.80 2.73 24.92 2057. 4089. 0.8 155.
R-115-0333 103.00 189.7 .190.3 0.3019 101.95 183.02 22.2 17.9 52101. 69.62 70.23 0.58 33.08 6440. 6438, -0.1 186.
R-115-038J 106.58 199.2 199.5 0.3115 105.49 187.09 7.6 6.1 18046. 69.95 71.68 1.68 35.79 6454, 6399. -0.9 172.
R-115-0357 108.87 205.2 205.6 0.3180 107.70 189.84 5.2 4.2 12415. 69.97 72.84 2.46 37.67 6464, 6394, ~1.1% 164,
R-115-036J 113.53 218.2 218.5 0.3262 112.15 192.36 2,9 2.3 5987. 69.87 74.13 8,26 41,52 6369. 6157. -3.3 146.
R=-115-037J 99.95 182.,2 182.€¢ 0.0909 97.13 S5.78 22.5 18.1 69642, 92,46 92.67 0.17 7.39 1995. 1927. -3.4 258.
R-115-038J 100.50 183.7 184.0 0.0902 97.59 S55.33 7.6 6.1 23499, 92,21 92.74 0.53 8.03 1973. 2010, 1.9 23S.
R-115-0397 101.32 185.7 186.0 C.0909 98.34 55.61 5.2 4.2 16155. 92.51 93.27 0.76 8.43 1974. 1968. -0.3 223.
B~115-040J 102.66 188.7 189.4 0.0909 99.67 55.42 2.8 2.3 8723. 92.47 93.79 1.32 9.52 19546, 1835, -6.1 196.
R-115-050R 97.39  175.7 176.4 0.4585 96.83 281.70 27.0 54.7 73353. 68.82 69.59 0.75 28.18 10207. 10145. -0.6 206.
R-115-051H 100.44 183.2 183.8 0.4660 99.65 284,25 12.0 24.3 33178. 69.64 71.38 1.73 29.93 10139. 10367. 2.2 192.
R-115-052H 102.74 188.7 189.6 0.8784 102.04 290.00 7.5 15.2 20827. 69.484 72.22 2.76 31.91 10219, 10362, 1.8 182.
R-115-053H 105.58 196.2 196.9 0.4910 104.90 295.37 5.2 10.5 14577. 69.58 73.50 3.91 38.05 10248. 10164, =-0.8 171.
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Table C-43. Experimental data for R-600a condensing on tube E

T

Run No. v’ P, I;’sat;’ Fc’ Tc’ Mes Fw‘ Vs Re Tw,'in’ TW,out' ATw' 4T, Qc' Qw' 9 y ' Uo’
°F psia  psia  gpm  °F b /hr gpm  ft/sec °F °F °F  °F  Btu/hr Btu/hr QX100 g
hr-ft2.°F
F-€CCA-0C1A  83.60 57.3 56,3 0.0437 78.54 12.03 7.6 6.1 18936. 74.33 74.79 0.48 9.24  166C.  1820. 9.6  172.
F-6CCA-002A  B4.27 S7.7 S6.7 0.0441 79.76 12.18 5.2 4.2 12955. 74.22 74.R8 0.67 9.72 1673. 1728. 3.2  164.
R-6C0A-003A  85.26  S8.8  S7.h C.04239 79,78 12.07 3.0 2.4 7483. 74.11 75.19 .1.08 10.61 1660. 1624, -2.2  149.
F-6C0A-0C4A  83.98 57.7 56.4 0.0449 79.52 12,35 22.2 17.9 55804. 75.15 75.3% 0.17 8.76 1703. 1861, 9.2  1€6.
F-€COA-005A 91.90 6€5.1 63.8 C.0771 86.45 21.04 22.2 17.9 55957. 75.30 75.61 0.28 16,44 2851. 313a. 9.9  16€.
F-600A-006A 93.00 66.2 4.8 C.0767 87.55 20.89 7.6 6.1 19163. 75.1C 75.86 0.78 17.52  2825. 2950. 4.8 154,
F-6CCA-007A  93.57 66.8  65.4 0.07€9 8,18 2€.93 5.2 4.2 13074. 76.71 75.81  1.12 18.31  2827. 2903. 2.7 147,
R-6COA-0CAA  9u.B8  €8.2 6A.7 0.0767 89.23 20.85 3.0 2.4 7522. 74.11 75.99 1.88 19.83 2807.  2808. 0.0 13,
R-€COA-009A  98.97 72.2 7C.9 0C.11CR 93.98 29.91 22.2 17.9 556%2. 74.83 75.24 0.39 23.94 3990. 4297. 7.7 159,
F-600A-010A 100.95 74.5 73.0 0.1110 95.78 29.89 7.6 6.1 19156. 74.91 76.00 1.10 25.50 3970. 8182. 5.3  149.
F-600A-011A 102,12  75.7 74.3 C.1110. 96.81 29.R5 5.2 4.2 13137. 74.87 76.40 1.54 26.49 3954. 3987. 0.8 143,
R-€COA-01ZA 104.23  78.1  76.6 C.1104 98.58 29.61 3.0 2.4 7586. 74.42 76.99 2.57 28.52 3903.  3880. -1.6 131
R=6COA-013A 102.91  76.7 75.1 0.1326 93.80 35.54 22.2 17.9 5S508€. 74.02 78.47 0.43 28.67 4700. 8751. 1.1 157,
B-6C0A-014A 104,27 78.2 76.6 0.1314 99.45 135.21 7.6 6.1 18785. 73.32 74.57 = 1.27 30.33 u6u2. 4811. 3.7 146,
R-6COA-015A 105.17 79,2 77.6 0.1310 100.19 35.06 5.2 4.2 12828. 72.90 74.69 1.80 31.38 4612. 4675. 1.8  140.
R-€COA-016A 107.53  82.C 8C.3 0.1362 102.30 34,75 3.0 2.4  7407. 72.36 75.36  3.00 33.67  4546. - 4490. -1.2  129.
F-600A-017A 111.8¢  87.C  95.4 0.1710 106.94 45.33 22.2 17.9 56174. 75.47 76.04  0.55 36.10 5869. 6058. 3.2 155,
R-6C0A-018A 114.16  90.C 88.3 C.17€5 109.0C 45.09 7.6 6.1 1929C. 75.21 76.78 1,59 38.16 5804,  6017. 3.7 145,
F-6C0A-019A 116.09 92,2 90.7 C€.1730 110.69 45.63 5.2 4.2 13235. 75.C8 77.34  2.27 39.88 5846, 5894, 0.8 14C.
E-€00A-020A 119.28  96.5 94.R 0.1724 113.50 5.28 3.0 2.4 7681. 74.80 78.54 3.73 42.61 S5755. 5587. -2.9  129.
B-6C0A-021A 121.12  99.2 97.2 0.23C1 116.92 60.13 22.2 17.9 54834, 73.54 74.25 0.69 47.22 7607. 7T675. 0.9 154,
R-600A-022A 123.96 103.2 101.1 0.2283 119,38 55.60 7.6 6.1 18834. 73.12 75.17  2.07 49.91 7485, 7BuR. 4.9 144,
R-€COA-023A 125.71 105.7 103.5 0.2292 121.00 59.58 5.2 4.2 12955. 73.13 75.97 2.85 51.16 7443, 7393, -0.7 135,
B-6COA-024A 130.21 112.2 110.0 0.2295 125.19 59.25 3.0 2.4 -0.8 128,

7558,  72.99 77.84 4.85 54.80  7319. 7263.
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Table C-44. Experimental data for R-600a condensing on tube F
Run No. Tv' P, psat’ c’ Tc’ Mes Fw' vy Re Tw,in’ Tw,out’ ATw' aT, Qc' Qw’ AQ X 100 Uo’
°F psia psia gpm °F lbm/hr gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q Bty
hreft2.°F
R=-60CA-001E 76.04 52.5 51.84 0.,0792 75.38 21.91 22.5 18.1 56513. 75.02 75.34 0.29 2.86 3058. 3255. 6.5 667.
R=600A-002F 79.38 53.7 . 52.5 0.0801 76.948 22.10 7.6 6.1 19050. 74.61 75.44 0.85 4.35 3076. 3242, 5.4 440,
R-600A-0032 80.18 58,2 $3.2 0.0803 77.65 22.14 5.2 4.2 13030. 74.81 75.59 1.19 5.18 3076, 3079. 0.1 370.
R~-600A-0042 82.09 56.0 4.8 0.0788 79.07 21.69 3.0 2.4 7536. T4.22 76.17 1.94 6,89 3002. 2903, ~-3.3 271.
R-600A-0052 80.14 54,2 53.1 0.1265 78.49 34.848 22.5 18.1 56383. 74.77 75.24 . 0.44 5.13 4842, 4972, 2.7 58¢.,
R-600A~0062 81.38 55.2 54,2 0.1240 79.48 33.11% T.6 6.1 18842. 73.55 74.82 1.29 7.20 4728, 4887. 3.4 409,
R=-600A-007R 82.50 56.2 $5.1 0.1225 80.39 33.66 S.2 3.2 12871. 713.15 74.96 .81 8. 484 4655, 4708. 1.1 344,
R-600A-0082 55.!2 59.2 57.7 0.1210 82.82 33.16 3.0 2.4 7448, 72.80 75.78 2.9 11.13 4558, 4460, -2.1 25€¢.
R-600A-0092 91.77 64.5 63.6 0.1537 88.51 &1.80 3.0 2.4 7793. 75.95 79.66 3.70 13.96 5668. 5543, -2.2 253,
R-600A-010R 85.97 59,2 58.2 0.1608  83.77 43,99 22.2 17.9 58637. 78.84 79.43 0.56 6.83 6039. 6180. 2.3 551.
R=-600A-0112 89.05 62.3 61.1 0.1583 £6.38 43.16 7.6 6.1 20267. 79.11 80.69 1.60 9. 16 5886, 6051. 2.8 501.
R-GOOA-Q1}! 91.20 64.3 63.1 0.1595 88.58 43.37 5.2 4.2 13936. 79.16 81.44 2,28 10.90 5888, 5927. 0.7 33¢€.
R-600A-0138 82.33 56.2 55.0 0.2048 81.05 56.22 22.2 17.9% 53845. 72.15 72.87 0.69 9.82 7778, 7642, -1.8 494,
R-600A-0142 85.20 58,7 57.5 0.2019 83.09 55.29 7.6 6.1 18415, 71.44 73,43 2,01Y 12.77 76013, 7636. 0.4 371.
R-600A-0152 87.3% 60.7 59.84 0.1982 84.99% <4.15 5.2 4.2 12639, 71.25 74,09 2.85 14.64 7413, 7404, -0.1 J1s.
R-600A-0162 92.15% 65.4 64.0 0.1953 89.36 53.06 3.0 2.8 7365. 71.05 7%5.80 4.78 18.72 7189, 7101, -1.2 239.
R-600A-0172 87.79 61.2 59.9 0.2524 86.05 68.84 22,2 17.9 54257. 72.65 73.53 0.85 14.70 9415, 9447. 0.3 399,
R-6C0A-0188 92.35 65.7 64.2 0.2499 90.06 67.82 7.6 6.1 18890. 73.14 75,61 2.49 17,98 9184, 9429. 2.7 318.
R-600A-0192 96.09 69.6 67.9 0.2522 93.68 68.10 5.2 4.2 13122, 73.80 77.28 3.49 20.55 9146. 9053. -1.0 277.
R-600A-0208 101.68 75.7 73.8 0.2503 98.71 67.14 3.0 2.4 7684. 73.80 79,60 $5.79 24.98 8904, 8668, -2.6 222.
R-600A-021E 94,47 67.8 66.3 0.2923 92.85 79.04 22.2 17.9 55851, 74.82 75.80 0.96 19.16 10653. 10665. 0.1 346.
R-600A-0222 98.56 72.2 70.5 0.2835 96.11 76.58 7.6 6.1 19372. M.96 77.70 2.76 22.23 10228. 10464, 2.3 287.
R=-600A-0232 102.25 76.2 4.4 0.2873 99.83 76.95 5.2 4.2 13834, 75.44 79.33 3.90 28.87 10190. 10114, -0.7 2%¢.
n-soonfoznn 108.43 83.2 81.0 0.2885 105.54 76.66 3.0 2.4 7864, 75.30 81.7% 6.44 29,90 10006, 9644, ~3.6 208,
R-600A-025F 105.42 79.9 77.9 0.3713 103.83 98.90 22.2 17.9 S57196. 76.56 177.77 1.19 28.26 13001, 13135. 1.0 287.
R-600A-0262 110.12 85.7 83.4 0.3646 107.82 96.55 7.6 6.7 19838. 76.5C 79.89 .41 31.931  12%52. 12913, 2.9 4%,
R-600A-027R 118,13 90.7 88.2 0.3676 111.81 96.79 5.2 4,2 13742, 76.74 81.61 4.87 34,96 12460. 12636. 1.4 222.
R-600A-028® 122.70 100.7 99.4 0.3721 119.94 96.82 3.0 2.4 8115. 76.99 85.12 8.13 41.65 12199. 12160. -0.3 183.
R-600A-0292 101,41 75.2 73.5 0.3394 99,85 90.89 22,2 17.9 56882. 76.18 77.28 1.08 28.67 12060. 11939. -1.0 30S5.
R-600A-030F 104,25 78.2 76.6 0.3230 102.12 86.23 7.6 6.1 19615. 75.77 78.83 3.08 26.95 11367. 11677. 2.7 2€3,
R~600A-031E 107.70 82.6 80.5 0.3232 105.45 85.88 5.2 4.2 13580. 76.08 80.39 4,32 29.46 11229. 11214, -0.1 237,
R-6C0A-032EF 114,25 90.7 88.4 0.3218 111.47 84.78 3.0 2.4 7965. 75.99 83.11 7.12 38.69 109t1. 10657. -2.3 196.
R-600A~0332 86.86 60,2 59,0 0.2327 85.38 63.53 22.5 18,1 56259. 74.44 75.23 0.76 12.03 8706, 8542, -1.9 4&1.,
R=-6COA=-034E 90.74 63.9 62.7 0.2275 #88.84 61.85 7.6 6.1 19210. 74.54 76.80 2.28 15.07 au0s., 8656. 3.0 347,
R-600A-0352 93.41 66.7 65.3 0.2270 91.27 61.50 5.2 4,2 13248, 74.68 77.89 3.22 17.13 8308. 8343. 0.8 302,
R-600A-036E 99,05 72.2 71.0 0.2272 96.65 61.11 3.0 2.4 7754, 74.76 80.08 S5.31 21.63 8153, 7950. -2.5 238,
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Table C-45. Experimental data for R-600a condensing on tube F

T

.

Run No. v Py Psatr  Foo Te» Mer Py Vs Re Tw,in® Twoutr 4Ty &1, Q. % aq x 100 o
‘ °F psia psia gpm °F Tb,/h gpm  ft/sec °F °F °F °F Btu/hr  Btu/hr Q © Btu
hreftZ.°F
R-600A-001F 100.01 73.0 72.0 0.06C4 95.90 16.27 23.0 16.8 734823, 97.30 97.52 0.16 2.60 2166. 1864.-13.9 802.
R-600A~-002F 100.97 74.0 73.0 0.0611 97.04 16.42 7.6 5.5 24249. 97.07 97.66 0.56 3.61 2181. 2116. -3.0 €E€2.
R-€00A-003F 101.70 74.7 73.8 0.0611 97.67 16.40 5.2 3.8 16623, S§7.11 97.96 0.85 4.16 2175. 2190, 0.7 SC4.
B-600A-004F 103.00 76.2 75.2 0.0602 98.64 16.15 3.0 2.2 9613. 97.06 98.45 1.139 5.25 2135. 2071. -3.0 392.
R-600A-005P 99.09 71.7 71.0 0.0989 96.93 26.61 23.0 16.8 70392. 93.3% 93.65 0.28 5.61 35449, 3253. -8.3 609,
R-600A-006F 100.60 73.7 72.6 0.0987 98.21 26.50 7.6 5.5 23254, 92.98 93,93 0.93 7. 3523. 3509. -0.4 ue,
R-600A-007F 101.58 74.7 73.7 0.0992 98.99 26.59 5.2 3.8 15900. 92.71 94.09 1.38 8.17 3527. 3561. 1.0 41¢€.
R-600A-008F 103.46 76.7 75.7 0.0985 100.60 26.136 3.0 2.2 9177. 92.31 94.57 2.26 10.02 3u81. 3375. -3.0 335.
BR-600A-013F 97,92 70.7 69.8 0.1333 96,35 35.87 23.0 16.8 65859, €7.48 87.93 0.41 10.22 4798, 4708. =1.9 452,
BR-600A-01ur 99.67 72.7 71.6 C.1306 97.78 35.07 7.6 5.5 21802. 87.24 88.48 .25 11.91 4673. 4716. 0.9 g1,
R-600A-015P 100.70 73.7 72.7 0.1292 98.64 34.66 5.2 3.8 14913. €6.94 88,73 1.79  12.87 4606. 4639. 0.7 345,
R-600A-016F 103.22 76.7 75.5 0.1279 100.62 34.22 3.0 2.2 8623, 86.53 89.53 3.00 15.19  4521. 4483, -0.9 287.
R-600A-017F 95.136 68.2 67.2 0.1537 94.23 41.48 23.0 16.8 61691. 81.86 82.39 0.49 13.24 5580. 5634, 1.0 4ce.
R-6COA-018F 97.03 €5.7 68.9 0.1479 95.28 39.86 7.6 5.5 20363. €1.33 82,75 .41 14,99 5343, 5350. 0.1 ul,
B-600A-019F 98,31 71.2 70.2 0.1469 96.31 39.53 5.2 3.8 13953, e1.14 83.17 2.01 - 16.15 5282. 5219. -1.2 318,
B-600A-020F 101.14 T4.2 73.2 0.1448 $8.71 38.84 3.0 2.2 808C. 80.80 84.12 3.30 18.68 5158, 4946, -4.1 266.
R-600A~-021F 98.82 71.7 70.7 0.19C2 96.98 51.15 23.0 16.8 59990. 79.54 80.18 0.60 18.96 6827. 6884, 0.8 347,
B-600A-022F 102.12 75.2 74.3 0.1898 99.91 50.83 7.6 5.5 20000, 79.68 81,48 1.78  21.55 6734, 6768, 0.5 301,
R-600A-023F 104.12 77.3 76.5 C€.1904 101.74 50.87 5.2 - 3.8 13737. 79.59 82.19 2.58 23.23 6708. 6703. 0.1 278.
R-600A-024F 107.87 81.7 80.7 0.1890 104.77 50.27 3.0 2.2 7986.. 79.36 83.66 4.29 26.36 6571, 6420. -2.3 24C.
R-600A-025F 95.65 68.7 67.8 0.2260 94.46 60.96 23.0 16.8 53380. 70.33 71.08 0.72 25.2 8190. 8297. 1.3 313,
R-600A-026F 99.77 72.7 71.7 0.2203 97.76 59.16 7.6 5.5 17939. 70.92 73.02 2,09 27.80 7879. 7948, 0.9 2713.
B-600A-027PF 102.85 75.7 75.1 0.2249 100.80 60.16 5.2 3.8 12374, 71.18 74,23 3.05 30.14 7957. 7904. -0.7 254,
B-600A-028F 103.24 76.2  75.5_ 0.2311 101.22 631.78 5.2 3.8 12381. 71.22 74.29  3.07 30.49 8163. 7969. -2.u 2%€E.
(“ ») al? " - L e o
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Table C-46. Experimental data for R-600a condensing on tube F3

Run No. Tv’ P, Psat’ : Fc’ Tc' Me» Fw’ Vs Re Tw,in’ Tw,out’ ATw' aT, Qc' Qw‘ a0 100

°F psia psia gpm °F lbm/hr‘ gnm  ft/sec °F °F °F °F Btu/hr  Btu/hv
R-6COA-001F3 100,13 73.2 72.1 0.05€8%9 96.85 15,84 23,0 16.8 73870. 97.8%5 98.08 0.17 2.17 2108, 1921. -8.R
R-6COA-002F3 100,64 73.7 72.7 0.0585 97.32Z2 15.72 7.6 5.5 2u4287. ¢%7.2% 97.81 3.58 3.1 2089, 2196, 5.1
R-6CCA-003F3 101. 14 T4.2 73.2 0.0589 97,74 15.82 5.2 3.8 16602. 97.00 97.85 0.84 3. 2100. 2182. 3.9
R-6COA-004F3 102.46 75.7 74.6 0.05%5 98.81 15.97 3.0 2.2 9581,  96.74 98.16 1.41 5.02 2114, 2111, -0.1
R-6COA-005F3 99,51 72.2 71.5 0.0864 67.38 23.21 23.0 16.8 7222C. ¢5.61 95.93 0.26 1.74 3094, 2955, -4.8
R-6COA-006F) 10C.66 73.7 72.7 0.0878 98,40 23.57 7.6 5.5 23782. 95.03 95.89 0.84 5. 20 3133, 36U, 1.0
R-€00A-007F3 101,60 T4.7 73.7 0.0878 99.17 - 23.55 5.2 3.8 16238u. S4.91 96.15 1.24 6.C7 3123, 3201. 2.5
R-6COA-008F3 103.52 76.7 75.8 0.0R80 1C0.76- 23.54 1.0 2.2 94C9, 9u.62 96.71 2.08 7.86 3109. 3108, -0.0
R-6COA-009F3 938,70 71.2 70.6 0.118 96.95 31.73 23.0 16.8 70057. ¢<2.85 93.27 0. 136 S5.64 4237. 4181, -1.3
R-€COA-010F3 9¢.87 73.1 71.9 C.1170 97.92 31.41 7.6 5.5 23007. 91,95 93.08 1.10 7.35 41813, 4183. 0.0
R-6COA-011F3 10C.95 4.1 73.0 0.1151 98,69 30.88 5.2 3.8 157%0. 91.75 93.138 1.62 8.139 4101, 8185. 2.0
R-6C0A-012F3 103,46 76.7 75.7 0.11%9 1€0.7C 231.01 3.0 2.2 9100. 91.32 94.0A 2.73 0.7 4096. 4075. -0.5
BR-6COA-013F3 95,89 68.7 67.7 C.14%7 oy.48 39.32 23.0 16.8 66386. B88.13 38.64 0.47 7.51 £281. 5361. 1.5
R-6COA-01T4F3 96,45 71.2 70.4  C.14517 9%.61 39.04 7.6 5.5 22039. ¢€8.08 89.48 1. 40 9.66 5215, 5311. 1.8
F-6CO0A-015F1 100.13 73.2 72.1 0.1459 93,15 39.18 5.2 3.8 15111, 87.95 89.98 2.03 11.17 5214, 5265. 1.0
R-6COA~-016F3 103,92 76.7 75.8 0.1470 100.97 3%.30 3.0 2.2 8761. 87.70 91.06 3.36  14.%4 5190. 5016. -3.3
R-6CORA-017F3 9¢€.73 €S, F 68.6 C.1744 95,21 47.01 23,0 16.8 65522, 86.97 87.57 0.55 3.46 6304, 6346, 0.7
R-6COA-018F3 100,15 73.2 72.2 0.175 93.34 47,08 7.6 5.5 21832. €7.1% 88.81 1.66  12.17 6265. 6287. 0.4
F-600A~-019F3 102,14 75.2 74.3 0.17%2 100.0¢ 46,91 5.2 3.8 14988, 87.06 89.47 2.41 13.88 6214, 6239. 0.4
R=600A-020F3 10€, 2¢ 79.7 78.9 C.1758 104.01 46.82 1.0 2.2 8685, 86,65 90.64 3.99. 17.61 6143, 5960. ~3.0
R-6COA-021F2 9%5.7¢6 68, ¢ €¢7.6 0.2084 9u.67 S6.21 23.0 16.8 62643, €3.C3 83.73 0.66 12.139 7554. 7550, -0.1
R-6COA~022F3 99.15 72.2 71.1  0.208 37.65 55,93 7.6 5.5 20744, B82.%56 84.55 1.99 15.60 7459, TH49. 1.2
R-6C0A-023F3 101,53 T4.7 73.6 C€.2096 99.87 56.14 5.2 3.R 14243, €2.41 85.27 2.86 17.69 Tu41, 7422, 0.3
R-6COA-024F3 10€,.49 80,2 79.1 C€.2100 104.21 55.91 3.0 2.2 8279. §62.08 86.85 4.76 22.02 7332. 7127, -2.8
R-6COA-025F3 94,86 67.7 66.7 0.2347 93.58 63.40 23,0 16.8 €0131. 79.65 80.44 0.75 14.81 8538, 8663. 1.5
F-6COA-026F1 99.79 72.7 71.8 C.236 9,19 63,45 7.6 5.5 20229, E0.39 82.60 2.20 18.29 8450. 8326. -1.5
R-600A-027F3 103.00 76.2 75.2z 0.2364 101.28 63.18 5.2 3.8 13969. B80.66 83.84 3.17  20.75 8352. 8223. -1.5
R-6COA~-028F3 108.45 82.2 B1.4 0.2372 106.02 62.97 3.0 2.2 8139, 80.43 85.69 5.25 25.1319 B8219. 7853. -4.5
F-600A-029F3 90.94 63.7 62.9 0.268 90.25 72.88 23,0 16.8 54294. 71.52 72.44 0.88 18.96 9900. 10136. 2.4
F=6COA-030F3 96.24 68.8 68.1 0.26€4 <Su,98 71.82 7.6 5.5 18294, 72.30 74.86 2.54 22.66 9642. 9641. ~0.0
R-6COA-031F3 100.26 73.2 72.3 C.27CR 98.97 72.62 5.2 3.8 12661. 72.6% 76.31 3.69 25.80 9662. 9583. -0.8
B-6C0A-032F3 107.13  €0.7 79.9 0.2710 105.17 72.05 _ 3.0 2.2 7629. 72,71 78.82 6.10 31.36  943u.  9123. -3.3
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dual units (ACU and SIj.
to convert from ACU to SI units:

SI CONVERSION FACTORS
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APPENDIX D

An attempt has been made to present all key tables and figures in

To conver from

Btu/hr

Btu/hre«ft?

Btu/hreft-°F

Btu/hr-ft2.°F

Btu/lbIn

Btu/1b +°F

m

ft

ft2

ft/hr2

ft/sec

gpm

in.

lbf/ft3

1bm/ft

lbm/hr «ft

1b_/hreft?
m

psia

A(°F)

Temperature conversion:

W/meK
W/m2-K
J/kg
J/kg-K
m

m2
m/s?
m/s
m3/s
cm
N/m
kg/m3
Pa-s
Pass/m
Pa
A(K) or A(°C)

T(K)

The following conversion factors may be used

Multiply by
0.2929

3.152

1.730

5.675

2.324 X 103
4.184 X103
0.3048
0.0929

2.35 X 10-8
0.3048

6.309 X 10-°
2.54

14.59

16.02

4,134 X 1074
1.356 X 10-3
6.895 X 103
0.5556

5/9 X [T(°F) — 32] + 273.15

T(°C) = 5/9 X [T(°F) — 32]
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12,
13.
14.
15.

16-20.
21.
22.

23-27.
28.

29-33.
34.

35-39.

61.
62.
63.
64.
65.
66.
67.
68.

69.
70.

71.

72.
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