Bulletin: KACD-780
Supersedes: KACD-278

UL Listed

Direct Drive

Vertical Air Flow

8, 10and 12 Fins/inch
Halocarbon Refrigerants
Fluid Cooling '

KACD Series
Remote
Air-Cooled
Condensers







Capacity of a remote air cooled
condenseris based on total heat
rejected (THR) at the condenser.
Thisis the sum of the evaporator
refrigeration effect and the heat of
compression created by the com-
pressor. The heat of compression
will vary with operating conditions
and the type of compressor design.

Whenever possible, use the
compressor manufacturer's heat of
rejection ratings. Basic formuias
which apply to reciprocating
Compressors are:

Open Compressors:

THR = Compressor Capacity

(BTUH) + {2545 x BHP input)

Sugction Gas Cooled Hermetic

Compressors:

THR = Compressor Capacity

(BTUH) + {3413 x KW input)
Use manufacturer's ratings for
screw compressors and internally
compounded compressors.

Required THR may be estimated by
using the factors shown in the
tables. Altitude will also affect
condenser performance, and
should be taken into consideration.
Multiply the compressor{s}
capacity by the proper factors to
obtain required condenser THR.
Condenser capacity is directly
proportional tothe TD. TD is defined
asthe difference in degrees
Fahrenheit between saturated
condensing temperature and
entering air temperature,
Dependent on condenser location,
entering air temperature may be
higher than ambient.

Once a selection has been made,
the ACTUAL TD can be calculated
by dividing the required THR by the
selected condenser THR at 1°TD.

FLUID COOLING

Contact the factory for selections
to cool various ligquids such as
glycols and oils.

HEAT OF COMPRESSION
AND ALTITUDE FACTORS

1.47

—20 133 137 142 147 * *

1100 128 132 137 142 147 ¢
0 124 128 132 137 141 147
10121 124 178 132 136 142

o0 117 120 124 128 132 137
30 114 L17 1.20 124 127 132
4 L1z 115 117 120 123 128
50 109 112 114 117 120 124

SUCTION COOLED

HERMETIC COMPRESSORS

80 2.00 -
(o8B
—20 158 165 * %
—10 150 157 164 *
0 144 150 156 162
5 141 146 152 159
o 138 143 149 155
15 135 1407 146 152
20 133 137 143 149
25 130 135 140 145
30 128 132 137 1@
""" a0 124 127 131 135
TBp 120 123 126 L.29

*BEYOND THE NORMAL LIMITS FOR SINGLE
STAGE COMPRESSOR APPLICATION.

ALTITUDE

1
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NOTES
« Dimensions are in inches

» Leg dimensions, inside overall
dimensions are 3 inch hold down
bolt hole centers

=9 Standard junction box location

321 Optional fan cycle control panel
location



Condenser Location. Condensers
should be no closer than the width of
the unit from walls or other
condensers. Entering air
temperatures will be lower at the
building perimeter thanin the middle
of the roof. Avoid locations near
exhaust fans, flues, chimneys,
incinerators, and plumbing vents.

Condenser Charge. Summertime
operating refrigerant charge will
approximate 30% of the fully flooded
charge as shown on Page 5. Low
ambient head pressure controls
require an additional charge to flood
the condenser. Difficult to predict,
the amount of extra charge depends
upon the lowest winter temperature,
design TD, prevailing winds, winter
compressorload, use of heat
reclaim and hot gas defrost
systems. '

Receiver Capacity. The minimum
refrigerant capacity, when 80% fult,
should include “low-side” purmp-out
charge consisting of unit cooler and
liquid line operating charges PLUS
the extra winter condenser flooding
charge which must be stored in the
receiverin the summer,

Heat reclaim coil operating charges
must also be stored in the receiver
during summer.

Receiver Location. Intemperate
climates, using fan cycling controls,
locate the receiverunder the
condenser - in the condenser shade
and air stream,

In cold climates, an indoor location
{60°F min.)is best. Hold-back
control valves require a static head
for summertime flows. This requires
the receiver to be three or more feet
below the condenser outlet.

By keeping the receiver as high as
possible, liquid line static head
penalties are minimized,

Condenser Piping Refer to the
ASHRAE Guide for a complete
discussion.

Compressor discharge lines should
be sized to minimize pressure drop
and maintain oil return gas
velocities. Discharge lines should
beloopedtothe top of the
condenser.

Liquid drain lines, from the
condenser to the receiver, should
have liguid velocities below 100

100 35 50

85 50 30 50 55

50 45 60 90 95 40 55 60

25 5% 70 b ) 95 9 60 65

Heat Rectaim 65 80 95 95 65 65 70
Hot Gas Defrost 65 80 95 95 iR 65 70

A

REFRIGERANT LINE CAPACITY DATA

—40_

R22

RE02

fpm. These gravily drains must
allow gas and non-condensibles o
flow from the receiverto the
condenser. Traps andlong
hotizontal runs must be avoided.

Receiver vent orequalizer lines,
when used, must be free oftraps
and be connected to the top of the
condenser liquid outlet - not the
inlet. Ventlines should not be used
with Hold-Back Controls.

Parallel Condensers. Wh_en wo or
more condensers are used in

parallel, select the same model

numbers. This resultsin equal
pressure drops. Also the
compressor discharge lines should
have equal pressure drops to each
condenser circuit. Unequal
pressure drops may cause liquidto
back-upin one condenser reducing
its capacity.

Purging Non-condensibles.
Being lighter than refrigerants, air
will eventually move to the high point
of anon-operating system. When
operating, the bestplace to trap air
is at the condenser outlet. Purge
valves should be located at both
places on each condenser circuit.

RELATIVE SOUND PRESSURE
Decibles measured on “A” scale,

six feet horizontally from center of
one side at fan elevation.

i
2 2] 23 80
3 19 82
4 80 5 8
b 81 —_ .

Ri2 R22 R502

% 1.0 13 2.1 24 17 21 32 38 75 12.6 113 1.7
% 2.8 3.4 5.6 6.3 4.4 56 66 74 T3 26.1 234 242
1% 5.8 6.8 1.2 127 88 112 12 127 9.1 448 400 415
1% 9.7 1.7 195 22.1 15.4 19.5 171 192 139 676 605 628
1% 16 15 29 34 24 31 24 77 20 95 85 88
2 32 39 64 73 50 63 42 47 34" 66 150 155
% 56 68 113 127 88 112 65 73 53 758 232 240
3% 91 110 176 199 140 178 93 104 75 366 330 340
3% 133 161 262 207 207 264 126 141 102 495 446 481
45 187 228 376 26 281 37 163 1g3 132 646 584 602

LINE SIZES ARE BASED ONPRESSURE DROPS EQUIVALENT TO 2 DEGREES PER 100 EQUIVALENT FEET

'y




Condenser coils can be divided into
many individual refrigerant circuits.
Each circuit can be sized fora
specified refrigerant, capacity and
TD. Each circuithas a gasinlet and
liguid outlet header and connection
sized in accordance with
Refrigerant Line Capacity Data.
Multiple circuits are available atno
extracost.

SAMPLE TABULATION

Circuits are arranged and tagged for
identification from left to right when
facing the connection end. The No.

1 systemwill be ai the farleft. inlet
and outlet connections are
horizontal. Avoid locating high TD
circuits next to low TO circuits.
When extra circuits are available,
add them to the low TD circuit
adjacent to a high TD circuit.

2 x 2thru 2 x 5fan condensers have
two 50% coil sections. Arrange
circuits so that one circuit does not
overlap both sections.

Thermal Fantrol can be used with
multi-circuited condensers.
Hold-Back Control can be provided
forfield installation in each system
liquid drain.

P

_MRFO500 12" 15 27000 138 = 37260 20 1863 - 1100 169 2 2

_ARAIOD0 12 20 70000 X 135 = 94500 = 20 = 4725 < 1100 = 430 5 1

_ARATOOD 12 30 88000 x 130 = 114400 -+ 20 = 5720 = 1100 = 52 5 3

9RS0760 502 —25 33000 x 1.63 53790 + 15 = 3586 -+ 1129 = 318 3 5

MRBOS00 502 —15 27000 x 154 =~ 41580 -+ 15 = 2772 -+ 1123 - 246 3 4

MRBOS00 502 —30 19000 x 1.65 3130 = 10 = 3135+ 1029 = 278 3 6
21801 : 21

SELECT CONDENSER USING 1° TD RATING FOR R12 {PAGE 3)

KACD50 HAVING 21 CiRéUITS IS THE MOST ECONOMICAL SELECTION. SYSTEM 3 AND 5 MUST BE COMPROMISED RESULTING

IN20.8 AND 15.9° TD. SYSTEMS ARE ARRANGED AND TAGGED FROM LEFT TO RIGHT

ALTERNATE SELECTIONS ARE KACD57 WITH 28 CIRCUITS, 2 x 2 MODELS 51 AND 58, AND 8 FIN/INCH MODELS 48, 49, 54 OR 55.

GENERAL

Remote air cooled condensers are
selected for summertime ambient
conditions. As the outdoor
temperature drops, the saturated
condensing temperature and
pressure is lowered proportionaily.
A minimum pressure difference
between condensed liquid and
evaporator suction is required for
proper expansion valve and
distributor performance. If
saturated condensing temperatures
drop below liquid refrigerant
temperature, liquid pre-expansion
will produce flash gas resulting in
poor system performance.

Cycling fan motors reduces the air
flow thru the coil, reducing the

LOWAMBIENT HEAD PRESSUR CONTROL

condenser's capacity. As the
capacity is reduced, the TD
increases. If the compressor
capacity remains the same, and the
condenser was selected with a 20°
TD to maintain an 80° F saturated
condensing temperature with 40° F
entering air, one half of the fans
would have to be shut off. The TD
then becomes 40° F. ‘

Factors such as convection and
prevailing winds will create
condensing capacity in the fan OFF
sections.

Three types of Fan Cycling controls
are standard: Thermal Fantrol,
Thermal Pressure Fantrol and
Prassuretrol,

Special arrangements can be
provided upon request,

=

TF 5 4 0 F
(TF) THERMAL FANTROL

(TPF) THERMAL PRESS.
FANTROL

{PT) PRESSURETROL
ND. COND. FAMS
HO. THERMOSTATS

HO. PRESSIRE
SWITCHES

CIRCUIT FUSING
(when specified)




FAN CYCLING HEAD PRESSURE CONTROL

« Line voltage thermostats cycle all
but one fan moter individually or
in banks of two in response to
changes in ambient temperature.

= Thermostat range 50 to 105°F
with 5 to 20°F. adjustable
differential between cut-in
and cut-put. RANCO 020-7013

s Thermol Fantrol is applicable with
multi-circuit condenser and
hold-back flooding controls.

o Fuses (Buss FNQ 15 or Economy

MEQ 15) provided when specified.

(Kit No. has F suffix)

» A fused disconnect is required by
N.E.C. and is not provided as part
of factory mounted control.

e One contactor is required to
cycle all condenser fans with
compressor(s) if system cycles
during mild weather.

Total FLA=NQ. MTRS. x ABCVE

= Motors have inherent overheat
protection in all phases.

imﬁmﬂ” TR

2 & 01—
3 (R I T
4 58 65 7l 75

SET CUT-OUT FOR 5° DIFFERENTIAL

« Recommended thermostat
settings are for condensers
selected with a 12 to 16°TD and
may he varied 1o suil system
operating conditions.




FAN CYCLING HEAD PRESSURE CONTROL

= Line voltage thermostats cycle all
fan motors individually or in banks
of two in response to changes in
ambient temperature. One or two
line voltage pressure switches
by-pass thermostat(s) allowing its
controlled fan to operate when
high head pressure occurs.

» Thermostat range 50 to 105°F.
with 5 to 20°F adjustable
differential between cut-in and
cut-out. RANCO 020-7013

 Pressure switch range 100 to
400 psig with 35 to 150 psig
adjustable differential between
cut-in and cut-out. RANCO
020-7006

« Thermal Pressure Fantrol is
recommended for systems
with parallel or unloading
compressors, hot gas defrost with

hold-back flooding controls, and
alt systems with daily pulldown
loads such as batch freezers.

= Fuses (Buss FNQ 15 or Economy

MEQ 15) provided when specified.

{(Kit No. has F suffix)

» Afused disconnect is required by
N.E.C. and is not provided as part
of factory mounted control.

= One contactor is required to
cycle all condenser fans with
compressor(s) if system cycles
during mild weather.

Toal FLA=-NO. MFRS. x ABOVE

= Motors have inherent overheat
protection in all phases.

B0 75 s
R R R
L8075 70 60 50—

80 75 70 65 55 50

SETCUT-OUT FOR 5° DIFFERENTIAL

m!r.wi-l:-;w [

+ Recommended settings are for
condensers selected with a 12 to
16°TD and may be varied to suit
system operating conditions.

10



11

» Line voltage pressure swilches
cycle all fan motors individually or
in banks of two in response to
changes in head pressure.

+ Pressure switch range 100 to
400 psig with 35 to 150 psig
adjustable differential between
cut-in and cut-out. RANCO
020-7006

 Pressuretrol is applicable to any
system except multi-circuited
condensers.

 Fuses {Buss FNQ 15 or Economy
MEQ 15) provided when specified.
(Kit No. has F suffix)

= A fused disconnect is required by
N.E.C. and is not provided as patt
of factory mounted control.

= Contactor to cycle all condenser
fans with compressor{s) can be
omitted as fans will cycle
automatically with head pressure
changes.

» Motors have inherent overheat
protection in all phases.

FAHE MODELS
Y HE MOBEL!

FAN CYCLING HEAD PRESSURE CONTROL

4l
_— 236 e ;
B L S . | SO C 1
4 2l 2822 236
_ 236 247 259
SR L SO .- S, ... M
5 25 2 T < S | S
236 244 253

TN v Y
Totad FLA=ND. MTRS. x ABOVE

cut-out settings should be more
than 35 psig below cut-into
prevent rapid eycling.

« Recommended settings are for
condensers selected witha 1210

16°TD and may be varied to suit
o Set cut-out 35 psig below cut-in on system operating conditions.

muiti-fan units. Single fan unit

“5 EANTINIES.
REWIRING FO
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CONTROLKITSELECTION DATA

=Ty e e T e 22T

~ 32 6 9 1l 19 36 8§ 12 14 24 26 5 7 9 15
86 6 9 11 19 74 8 12 14 2 53 5 7 9 1

3 2 12 18 2 3 127 16 24 29 48 91 1o W 17 29
i 1% 171777712 Ti8 22 37 192 16 24 29 48 139 10 14 17 29
5 1% 240 21 29 36 59 20 28 40 49 80 200 15 2 277 44
6 2% 420 723 33 40 85 470 31 44 54 88 340 17 24 30 49
T %% 650 38 54 66 108 730 51 72 88 144 530 28 39 48 78
8 3% 930 57 80 98 160 1040 76 106 130 212 750 41 59 72 118

9 3% 1260 104 147 180 294 1410 139 196 240 392 1020 75 106 130 212
10 4% 1630 144 204 250 408 1830 196 278 340 555 1320 110 155 190 310

NOTES:

1. Liquid drain tine capacities at 100 fprm velocity are shown for reference.

2. Kits 1 thru 4 normaldly use line size liquid drainvalves.

3. Kits Bthru 10 use smaller than line size liquid drain valves. Drainlines below these vaives should be valve outtet size.
Larger capacity kits are normally applied with indoor receivers.

4. The liquid drain line above the hold-back valve will flood inthe winter. Add its refrigerant charge 1o the receiver capacity.

5. Kits are sized for a —10°F ambient.

VALVE SPECIFICATIONS - FIELD INSTALLED
HB SYSTEMS - ONE RECEIVER INLET

Sy Sy

=

HB1  ORI-6 % ORD4 %  NOT REQ'D  HBIA  ORLG % ORD4 %  NOT REQ'D NOT REQ'D
HB2  ORL-6 % ORD4 %  NOTREQD HB2A OR-6 % ORDA %  NOT REQD NOT REQ'D
HB3 ORII0 1% ORD4 %  NOT RECD HB3A ORI-0 1% ORDA %  NOT REQD  NOT REQD
HB4 ORI-10 1% ORDA %  NOT REQD  HBAA OR-I0 1% ORD4 %  NOT REQD NOT REQ'D

HB5 A7Al 1% AJAIL 1% CK4A4 1% HBSA A7AL 1% A7AL % CKAA4 1% CKIA2 %
HB6 AJAL 1% AJAIL 1% CK4A4 1% HB6A AJAl 1% AJAL % CKaA4 1% CKAA2 %

HB7 _ A72 1% A/AIL 1% CKAAG 1% HBTA A72 1% AJAL % CKAA6 1% CKIA2 %
THBB  A72 | 2% A2-1% 1% CKAAB 2% HBBA A72 2% AJALL 1%  CKAA8 2% CKIA4 1%
HBY AMA2 2% AMAL-1% 2% CKAAB 2% HB9A A4A2 . 2% AJAIL 1% CKAAB 2% CKAA4 1%
THEI0 AdA212 3% AMAL? 2%  CKAAG 3% HBIOA A4A2Y, 3% A72L 1% CKAAS 3% CKIAG 1%

HBB

SYSTEMS- | ff - =

N erivEp MBS ATAIS 1 AA 76 AAIL 1% CKIM L%
INLET HBBG  AZALS 1% AJA % AZAIL 1% CKIME 1%

THBB7 A28 1% ATAL 1% AAIL 1% CKIAB 1%
HBBS  A725 2% AJAL 1% AJ2L1% 1% CKAAB 2%

_HBBY  AAAD2 2% DUAL MAL1% 2% CKIAS 2%
HBBL1O  A4AD2Y:> 3%  PRESSURE AdAL2 2% CKAAS 3%
HBB
SYSTEMS -
;ggewen HBBSA  ATAIS 1% AJA A
INLETS _ HBBGA  AJALS 1% A7A % ATAL % CKAA4 1% CKAA2
HBB7A  A72S 1% A7Al 1% AAL % CKaA6 1%  CK4A2
HBBSA  A72S 215 A7Al 1% AJAIL 1% CKAAS 2% CKdA4
HBB9A  A4AD2 2% DUAL AJAIL 1% CKAA8 2% CKaA4 1%
HBB10OA  A4AD21% 3%  PRESSURE A72L. 1% CKAA9 3% CKAAB 1%







