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Carrier’s 16JB single effect hermetic
absorption liquid chiller offers a vi-
able alternative to traditional electric
driven chillers. By utilizing low
pressure steam or hot water, the
16JB avoids high cost electricity and
qualifies for utility rebates and in-
centives as a gas cooling product.
The utilization of low pressure steam
or hot water in the generator pro-
vides the 16JB with application
flexibility.
* no CFCs; environmentally friendly
< one-stage design for simple, re-
liable operation
 operates using low pressure steam
or hot water
* quiet, vibration-free operation
» few moving parts equates to high
reliability

Features/Benefits

Single effect absorption
provides efficient, economi-
cal water chilling with
minimal use of electricity.

Cost-effective cooling
Alternative-energy chiller — The
16JB offers an alternative for building
owners who want to avoid the high
operating costs associated with electric-
driven chillers. Powered by low pres-
sure steam or hot water, the Carrier
16JB single effect absorption chiller
not only reduces or eliminates electric
demand and/or ratchet charges, but
also allows the owner to take ad-
vantage of gas cooling rebates and
incentive programs offered by many
utility companies.

Single, reliable operation — The
16JB absorption chiller employs a
single generator to provide one stage
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of solution reconcentration, making it
the most basic of the cycles avail-
able today. Simplicity of design, com-
bined with its numerous other quality
features, equates to inherently high
reliability. Few moving parts and
simple, dependable operation reduce
downtime, as well as service and
maintenance costs. The 16JB chiller
offers typical full-load steam rates

of approximately 18 Ib/hr-ton at stand-
ard ARI (Air Conditioning and Re-
frigeration Institute) operating
conditions.

Superior part-load performance
— The 16JB’s standard concentration
control system allows stable, part-
load operation at cooling water tem-
peratures as low as 55 F (12.8 C)
without the need for a cooling tower
bypass. In addition, a control valve
ensures stable, continuous evaporator
pump operation at part-load condi-
tions. The 16JB has a continuous
operating range from 100% t010% of
machine capacity.

Application versatility

Designed to suit a variety of appli-
cations — The use of steam or hot
water from a number of sources allows
the 16JB machine to meet a variety
of cooling needs. Waste heat sources
generated from industrial processes
and cogeneration systems can be uti-
lized to provide chilled water for
process cooling as well as comfort
cooling, reducing the need for
purchased energy and contributing to
even greater energy savings.

Ideal for new or retrofit applica-
tions — Whether intended for re-
placement of existing chiller systems
or for new construction purposes, the
16JB is well suited to meet the needs
of almost any cooling application. The
16JB’s 15 model sizes, spanning a
capacity range of 108 to 680 tons,
make the 16JB single effect absorption
chiller the ideal choice for comfort
cooling and/or light industrial applica-
tions. Carrier’s computerized perfor-
mance ratings assist in the selection of
the appropriate machine, properly
sized to meet exact job requirements.
Dependable operation, as well as

low sound and vibration levels, en-
sures occupant comfort, even when
installed on upper floors.

Combine absorption and
electric-driven chillers — Utilizing
both absorption and electric chillers in

2

a central plant offers the flexibility to
base load one chiller, while using

the other to handle peak load require-
ments. Hybrid chiller systems have
proven to be an economical solution
for many comfort cooling installations.
In many geographical areas, operat-
ing the electric chiller as the base
loaded machine, while utilizing the
absorption chiller during peak load
conditions, avoids or reduces electric
demand charges. Depending on utility
rate structures, a 16JB single effect
absorption chiller used in conjunction
with an electric-driven chiller may

be the most efficient and cost-effective
combination available.

Location and installation
savings

Ease of installation — All 16JB’s
are completely fabricated, assem-
bled, and wired in the factory as single
piece units. Standard shipping con-
figuration is either 1- or 2-piece(s),
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depending on size. Refer to the 16JB
Standard Shipping Configuration
table below.

16JB STANDARD SHIPPING
CONFIGURATION

SIZE 1-PIECE 2-PIECES
010-047 X
054-068 X

Model sizes through 16JB047 ship
completely assembled as standard with
an option for 2-piece shipment. The
2-piece shipment is ideal for retro-
fit or replacement installations where
access into the equipment room
may be limited. The 16JB054-068
machines ship in 2 pieces as standard
for easier handling and rigging. Job-
site re-assembly and alignment of
units shipped in 2 sections is simpli-
fied by pre-erecting the machine in
the factory and incorporating
weld-type assembly flanges on all
interconnecting piping.

Model number nomenclature

16

Absorption Chiller

JB 010

T Unit Size

Single Effect (1-Stage)




Features/Benefits (cont)

Single point electrical connection
— Installation costs are further re-
duced by eliminating field wiring be-
tween machine components. All unit-
mounted electrical items are
factory-wired to the chiller control
center and require only a single point
electrical connection to the machine
from the building’s electrical service. A
multi-tap transformer mounted in the
chiller panel provides secondary
single-phase power for the 16JB
controls.

Low sound and vibration levels
allow location flexibility — Low
sound and vibration levels are charac-
teristic of absorption chillers, prima-
rily due to the fact that the only rotating
parts are the refrigerant and solution
pumps. The overall sound level of

a Carrier 16JB is typically 80 dbA.
This allows the machine to be installed
near occupied spaces or in areas

with strict sound requirements. Low
vibration levels also make it possible
to install the chiller on upper flows
without special consideration for vibra-
tion dampening systems.

Low maintenance

Standard features simplify main-
tenance procedures — Every 16JB
is provided with numerous standard
design features that provide for conve-
nient and simple maintenance. Re-
movable waterbox covers on the
evaporator, absorber, and condenser
facilitate tube and waterbox inspection
from either end. All moving parts

are easily accessible for inspection or
replacement, as required. The U-bend
tube design in the generator greatly
reduces the likelihood of expensive
and time-consuming tube bundle
replacement. Unlike ordinary tubes,
the U-bend configuration allows the
entire tube bundle to expand or
contract as a unit when subjected to
rapid temperature changes. The tube
bundle floats and adjusts freely as a
unit, decreasing tube wear due to ther-
mal stresses and reducing tube bundle
failures. Each shell is divided by a
““U-baffle”” forming a double sump.
The U-baffle design not only forms a
thermal barrier between the sec-

tions but also allows the solution or
refrigerant to be stored temporarily on
one side of the vessel while the other
side is being serviced, consequently
reducing maintenance costs.

Factory-trained service organiza-
tion — Carrier’s extensive service
organization offers trained and experi-
enced service technicians in every
major city. In addition to routine main-
tenance and repair services,

Carrier also offers a wide array of pre-
ventative maintenance, full mainte-
nance, and/or extended service con-
tracts which can be custom-tailored to
fulfill any service requirements.

Leakproof hermetic pumps cut
maintenance costs — Carrier’s
proven solution and refrigerant pump/
motors are leakproof, completely
self-contained, and hermetically sealed.
The hermetic design eliminates the
need for a separate, complicated, and
possibly leakprone seal water system
and auxiliary water piping, while
providing leak tightness and longer
machine life. There are no pack-

ing glands or seals to maintain — air
cannot leak in, fluids cannot leak

out. Specially designed bearings ab-
sorb both radial and axial thrusts

to ensure correct fit at all times. There
is no possibility of external contami-
nation since the fluid being pumped
lubricates and cools the pump and
motor assemblies. In addition, both
the rotor and stator are separated by
a stainless steel liner that protects

the windings from the fluid being
pumped. As an additional safety fea-
ture, thermal overload switches are
embedded in the stator to protect
against high winding temperature. The
pumps are field serviceable and in-
spection is recommended after 6
years of operation. Pump isolation
valves are not included on 16JB ma-
chines to minimize potential leak
paths into the machine. The pump
isolation valves are not required
because of the exceptionally high
reliability of the pump/motor
assemblies.

1 2 3 4

CUTAWAY VIEW OF HERMETIC PUMP/MOTOR
5 67 8 9

Graphite Conical Bearing (Rear)
Terminal Box

Stainless Steel Stator Can
Stainless Steel Rotor Liner
Rotor

Graphite Conical Bearing (Front)
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7 — Circulation Passages

8 — Graphite Wearing Ring (Motor End)
9 — Discharge Pipe
10 — Cast Iron Impeller
11 — Graphite Wearing Ring (Pump End)
12 — Steel Pump Casing




Features/Benefits (cont)

Reliable operation

16JB control system features
automatic monitoring and precise
control of machine operation —
Each Carrier 16JB single effect chiller
includes a factory mounted and wired
control center which is functionally
tested prior to shipment. Continuous
monitoring and control of machine
operation is performed automatically.
Chiller operational status is displayed
on the front of the panel. Control
center components include an elec-
tronic (or optional pneumatic) capacity
control module, fused disconnect
switch, pump contactors, ambient-
compensated 3-phase pump overloads,

multi-tap control power transformer,
elapsed time indicator, terminal
blocks, relays, auto/manual concen-
tration control switch, refrigerant and
solution pump operational switch,
exhaust purge light, and all other nec-
essary safeties and controls for proper
machine operation.

Superior corrosion protection —
Absorption chillers must be protected
from the internal corrosion that is
always present when lithium bromide
solution is in contact with internal
machine surfaces. The Carrier 16JB
absorption chiller incorporates a
highly effective corrosion inhibitor to
provide an extra margin of protec-

tion against internal corrosion. Other
inhibitors may necessitate the use

of exotic tube materials in certain heat
exchangers since they are less effec-
tive and require frequent maintenance
and analysis. The superior corrosion
protection of the inhibitor allows

for the use of standard copper tubes
throughout the machine (except for
the generator [90/10 cupro-nickel]).
This results in long machine life and
dependable operation.

Rugged machine construction —
Every Carrier 16JB offers numer-
ous standard features designed to
provide reliable, trouble-free opera-
tion. The machine is fabricated to

VIEW OF TYPICAL 16JB CONTROL CENTER
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meet stringent manufacturing and
design requirements. Non-clogging,
corrosion-proof spray nozzles ensure
against both corrosion and possible
blockage for continuous, reliable
operation. U-bend tubes of 90/10
cupro-nickel in the generator allow
the tube bundle to expand and adjust
freely when subjected to rapid tem-
perature changes. Allowing for this
thermal growth and expansion reduces
tube wear and helps prevent prema-
ture tube failure. The numerous stand-
ard features mean that every 16JB
single effect chiller is built to withstand
the most rigorous duty, whether it is
used for comfort cooling or light
process applications.

Automatic motorless purge ex-
tends machine life, ensures opti-
mum efficiency and performance
— The purge system on an absorp-
tion chiller is critical to ensuring long
machine life and efficient opera-

tion. All absorption chillers operate in
a vacuum and generate hydrogen
(and other noncondensable gases) in

small quantities, whether they are
vacuum tight or properly inhibited.
These gases are present in sufficient
volume to interfere with proper
machine operation, making it impera-
tive that they be removed to protect
against internal corrosion, lithium bro-
mide solution crystallization, and/or
reduction of chiller capacity. The Car-
rier motorless purge system protects
against these potential hazards by
operating continuously during
machine operation.

How the motorless purge operates
— During operation, any noncondens-
ables which are present tend to accu-
mulate in the absorber section which
operates at the lowest internal
pressure. A slip-stream of lithium bro-
mide solution from the discharge of
the solution pump flows through

an eductor, creating a suction which
draws the noncondensables from

the absorber, entraining them with the
solution flowing through the eductor.
The two eductors discharge the so-
lution and noncondensables into a

storage tank, where some of the
noncondensables are separated from
the solution. The solution and remain-
ing noncondensables flow to a sepa-
rator where the remaining
noncondensables are separated and
flow back to the storage chamber,
while the solution returns to the ab-
sorber sump through the genera-

tor overflow pipe.

As noncondensables accumulate in
the external storage chamber, they are
isolated from the chiller and cannot
re-enter the machine, even during
shutdown. These gases must periodi-
cally be exhausted (normally once
or twice a year) from the storage
chamber by a simple procedure which
can be performed while the machine
is running. Evacuation is accomplished
by manually positioning valves to
pressurize the storage chamber with
lithium bromide solution and then
exhausting the noncondensable gases
into the atmosphere.

16JB MOTORLESS PURGE SYSTEM
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Al — Absorber Transfer Device F — Level Indicator
A2 — Condenser Transfer Device G — Auxiliary Evacuation Valve
B — Secondary Heater Exchanger H — Exhaust Valve
C — Separation Pot J — Exhaust Bottle
D — Storage Chamber K — Hermetic Solution Pump
E — Solution Return Valve L — Purge Valve




Features/Benefits (cont)

Carrier Cycle-Guard™ anti-
crystallization controls maintain
proper solution concentration

— The 16JB automatically limits solu-
tion concentration in several ways to
avoid both crystallization and overdilu-
tion to provide dependable, trouble-
free operation. Crystallization of the
lithium bromide solution depends

on the combination of temperature
and concentration. Carrier’s Cycle-
Guard concentration control sys-

tem automatically monitors the refrig-
erant water level in the evaporator

in conjunction with the solution tem-
perature returning to the absorber.
Because concentration varies with the
amount of water in the lithium bro-
mide solution, a rising evaporator
level indicates less water in the solu-
tion and thus a higher solution concen-
tration. When the refrigerant in the
evaporator rises to a preset level,

water is transferred from the evapora-
tor to the absorber, thus preventing
overconcentration to ensure continu-
ous, reliable operation even at cooling
water temperatures as low as 55 F
(12.8 C).

The 16JB also incorporates a
simple, passive method of control to
correct any crystallization that would
normally start to occur on the
shellside of the low temperature solu-
tion heat exchanger under abnor-
mal conditions. As the hot solution
begins to back up in the generator as
a result of any shellside blockage, it
rises above the overflow pipe and
returns directly to the absorber. It is
subsequently pumped through the
tubeside (heating the shellside) to
restore proper operation.

In addition, the 16JB automatic
dilution cycle ensures proper concen-

tration after a scheduled unit shut-
down so that the unit will not crystal-
lize when the machine cools to
ambient or machine room tempera-
ture. The dilution cycle controls opera-
tion of the pumps until the refrigerant
drops to a predetermined level and
the dilution level switch opens. The
opening of the dilution level switch
deenergizes the pumps after shutdown.
This dilutes the solution to prevent

an overconcentration condition. Crys-
tallization is also minimized by the
gravity drain feature of the generator
on the 16JB. The force of gravity and
top-mounting of the generator above
the absorber enable the strong so-
lution to drain out of the genera-

tor should a power outage occur.
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16JB single effect absorption
cooling cycle — The 16JB single
effect absorption chiller consists of an
evaporator, absorber, condenser,
steam or hot water generator, solution
heat exchanger, refrigerant/solution
pumps, purge, controls, and auxil-
iaries. Water is used as the refrigerant
in vessels maintained under low ab-
solute pressure (vacuum). The chiller
operates on the principle that under
vacuum, water boils at a low tempera-
ture (in this case approximately 40 F
[4.4 C]), thereby cooling the chilled
water circulating through the tubes of
the evaporator. A refrigerant pump

is used to circulate the refrigerant
water over the evaporator tubes to
improve heat transfer.

To make the cooling process con-
tinuous, the refrigerant vapor must be
removed as it is produced. A lithium
bromide solution (which has a high
affinity for water) is used to absorb the
water vapor. As this process contin-
ues, the lithium bromide becomes
diluted, which reduces its absorption
capacity. A solution pump then trans-
fers this weak (diluted) solution to
the generator where it is reconcen-
trated by the introduction of steam or
hot water to boil off the previously
absorbed water. The water vapor
released in the shellside of the genera-
tor then enters the condenser to be
cooled and returned to a liquid state.
At this point, the refrigerant water
returns to the evaporator to begin a
new cycle.

To remove heat from the machine,
relatively cool water from a cooling
tower or other source is first circulated
through the tubes of the absorber to
remove the heat of vaporization. This
same water is then circulated through
the tubes of the condenser. The
strong (reconcentrated) solution from
the generator flows back to the ab-
sorber to also begin a new cycle. For
efficiency reasons, the strong solu-
tion from the generator is passed
through a solution heat exchanger to
preheat the weak solution while
precooling the strong solution before
returning to the absorber.
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Options and accessories

ITEM

OPTION*

ACCESSORY'T

150 psig (1034 kPa)/250 psig (1724 kPa)
Marine Waterboxes

x

250 psig (1724 kPa) NIH Waterboxes

Special Tubing

Absorber-Condenser Crossover Piping

Unit Voltage

Steam Demand Limiter

CSA Certification

Flanged Waterbox Connections

Victaulic Waterbox Connections

Shipping Configuration (1- or 2-piece)

Hot Water Generator (ASME 250 psig [1724 kPa])

XXX XX XXX X[ X

Steam Valve (Electric or Pneumatic)

Thermometer Set

Isolation Package

Chilled/Condenser Water Flow Switches

XXX [X

LEGEND
CSA — Canadian Standards Association
NIH — Nozzle-in-Head

*Factory installed.
tField installed.



Machine components
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LEGEND

Condenser

Steam Box Vacuum Breaker
Control Center

Solution Heat Exchanger
Purge Storage Chamber
Condensate Drain Line
Absorber

Evaporator

Steam Generator




Physical data

ENGLISH
UNIT 16JB 010 012 014 018 021
NOMINAL COOLING CAPACITY (ton) 108 122 137 186 211
RIGGING WEIGHT* (Ib)
Absorber/Evaporator 6,300 6,370 6,370 8,050 8,610
Generator/Condenser 2,700 2,730 2,730 3,450 3,690
Total 9,000 9,100 9,100 11,500 12,300
OPERATING WEIGHT (lb) 11,240 11,400 11,480 14,860 15,750
LITHIUM BROMIDE SOLUTION CHARGE (gal) 110 110 110 160 160
REFRIGERANT (WATER) CHARGE (gal) 40 40 40 50 50
CHILLED WATER
Pipe Connection Size (in.) 4 4 4 6 6
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 6 6 6 6 6
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 3/2.5 3/2.5 3/2.5 4/3 4/3
Condensate Outlet/Hot Water Outlet 1.25/2.5 1.25/2.5 1.25/2.5 1.25/3 1.25/3
UNIT 16JB 024 028 032 036 041
NOMINAL COOLING CAPACITY (ton) 245 279 326 362 413
RIGGING WEIGHT* (Ib)
Absorber/Evaporator 10,220 10,370 12,950 13,230 18,000
Generator/Condenser 4,380 4,440 5,550 5,670 5,550
Total 14,600 14,810 18,500 18,900 23,550
OPERATING WEIGHT (Ib) 18,860 19,410 23,890 24,430 30,070
LITHIUM BROMIDE SOLUTION CHARGE (gal) 200 200 240 240 300
REFRIGERANT (WATER) CHARGE (gal) 65 65 70 70 90
CHILLED WATER
Pipe Connection Size (in.) 6 6 8 8 8
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 8 8 8 8 10
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 6/4 6/4 6/4 6/4 6/6
Condensate Outlet/Hot Water Outlet 1.5/4 1.5/4 2/4 2/4 2/6
UNIT 16JB 047 054 057 061 068
NOMINAL COOLING CAPACITY (ton) 479 539 574 618 680
RIGGING WEIGHT* (Ib)
Absorber/Evaporator 18,500 21,500 22,000 26,500 28,000
Generator/Condenser 5,550 7,000 7,000 7,000 7,400
Total 24,050 28,500 29,000 33,500 35,400
OPERATING WEIGHT (Ib) 30,850 36,900 37,740 43,480 45,890
LITHIUM BROMIDE SOLUTION CHARGE (gal) 300 300 300 360 360
REFRIGERANT (WATER) CHARGE (gal) 920 175 175 265 265
CHILLED WATER
Pipe Connection Size (in.) 8 8 8 8 8
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 10 10 10 10 10
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 6/6 8/6 8/6 8/6 8/6
Condensate Outlet/Hot Water Outlet 216 3/6 3/6 3/6 3/6

*Standard shipping configuration is 1-piece for sizes 010-047; 2-pieces for sizes 054-068.
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Sli
UNIT 16JB 010 012 014 018 021
NOMINAL COOLING CAPACITY (kW) 380 429 482 654 742
RIGGING WEIGHT* (kg)
Absorber/Evaporator 2,860 2,900 2,900 3,660 3,910
Generator/Condenser 1,230 1,240 1,240 1,570 1,680
Total 4,090 4,140 4,140 5,230 5,590
OPERATING WEIGHT (kg) 5,110 5,180 5,220 6,750 7,160
LITHIUM BROMIDE SOLUTION CHARGE (kg) 665 665 665 970 970
REFRIGERANT (WATER) CHARGE (kg) 150 150 150 190 190
CHILLED WATER
Pipe Connection Size (in.) 4 4 4 6 6
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 6 6 6 6 6
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 3/2.5 3/2.5 3/2.5 4/3 4/3
Condensate Outlet/Hot Water Outlet 1.25/2.5 1.25/2.5 1.25/2.5 1.25/3 1.25/3
UNIT 16JB 024 028 032 036 041
NOMINAL COOLING CAPACITY (kW) 862 981 1,147 1,273 1,453
RIGGING WEIGHT* (kg)
Absorber/Evaporator 4,650 4,710 5,890 6,010 8,180
Generator/Condenser 1,990 2,020 2,520 2,580 2,520
Total 6,640 6,730 8,410 8,590 1,070
OPERATING WEIGHT (kg) 8,570 8,820 10,860 11,100 13,670
LITHIUM BROMIDE SOLUTION CHARGE (kg) 1,210 1,210 1,455 1,455 1,820
REFRIGERANT (WATER) CHARGE (kg) 250 250 265 265 340
CHILLED WATER
Pipe Connection Size (in.) 6 6 8 8 8
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 8 8 8 8 10
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 6/4 6/4 6/4 6/4 6/6
Condensate Outlet/Hot Water Outlet 1.5/4 1.5/4 2/4 2/4 2/6
UNIT 16JB 047 054 057 061 068
NOMINAL COOLING CAPACITY (kW) 1,685 1,896 2,019 2,173 2,392
RIGGING WEIGHT* (kg)
Absorber/Evaporator 8,410 9,770 10,000 12,050 12,730
Generator/Condenser 2,520 3,180 3,180 3,180 3,360
Total 10,930 12,950 13,180 15,230 16,090
OPERATING WEIGHT (kg) 14,020 16,770 17,150 19,760 20,860
LITHIUM BROMIDE SOLUTION CHARGE (kg) 1,820 1,820 1,820 2,180 2,180
REFRIGERANT (WATER) CHARGE (kg) 340 660 660 1,000 1,000
CHILLED WATER
Pipe Connection Size (in.) 8 8 8 8 8
No. of Passes 2 2 2 2 2
COOLING WATER
Pipe Connection Size (in.) 10 10 10 10 10
No. of Passes
Absorber 2 2 2 2 2
Condenser 1 1 1 1 1
STEAM/HOT WATER
Pipe Connection Size (in.)
Steam Inlet/Hot Water Inlet 6/6 8/6 8/6 8/6 8/6
Condensate Outlet/Hot Water Outlet 2/6 3/6 3/6 3/6 3/6

*Standard shipping configuration is 1-piece for sizes 010-047; 2-pieces for sizes 054-068.
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Dimensions

16JB SIZES 010-068

TYPICAL SIDE VIEW TYPICAL END VIEW
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DIMENSIONS (ft-in.)
UNIT 16JB 010 | 012 | 014 | o018 | 021 | 024 | 028 [ 032 | 036 | 041 | 047 | 054 | 057 | o061 | 068

Overall Length A | 16- 9 [ 16- 9| 16- 9| 16- 9| 16- 9| 16-11 | 16-11 | 16-10 | 16-10 | 16-10 | 16-10 | 21- 8 | 21- 8 | 21-8 | 21-8
Overall Width B 3-8| 3-8| 3-8 45| 45| 5-1| 5-1| 6-4| 6-4| 7-5| 7-5| 6-4| 6-4]| 74| 74
Overall Height C 7-4| 7-4| 7-4| 7-10| 7-10| 8-10| 8-10|10- 2 |10- 2| 11- 6| 11- 6 | 11-10 | 11-10 | 13-2 | 13-2
Height D* 4-10 ( 4-10| 4-10| 5 7| 5- 7| 6-3| 6-3| 7-4| 7-4| 87| 8 7| 82| 82| 97| 97

DIMENSIONS (mm)

UNIT 16JB 010 012 014 018 021 024 028 032 036 041 047 054 057 061 068
Overall Length A 5105 | 5105 [ 5105 | 5105 | 5105 | 5160 | 5160 | 5130 [ 5130 | 5130 | 5130 | 6605 | 6605 | 6605 | 6605
Overall Width B 1120 | 1120 | 1120 | 1350 | 1350 | 1550 | 1550 | 1930 | 1930 | 2260 | 2260 | 1930 | 1930 | 2230 | 2230
Overall Height C 2230 | 2230 | 2230 | 2390 | 2390 | 2540 | 2540 | 3110 | 3110 | 3505 [ 3505 | 3605 | 3605 | 4020 | 4020
Height D* 1473 | 1473 | 1473 | 1702 | 1702 | 1905 | 1905 | 2235 | 2235 | 2616 | 2616 | 2489 | 2489 | 2921 | 2921

*Standard shipping configuration is 1-piece for sizes 010-047; 2-pieces for sizes 054-068.
Dimension “D" is height of absorber/evaporator section for 2-piece shipment.

NOTES:
1. All dimensions are approximate and do not take into account absorber-condenser crossover piping.
2. For routine maintenance, allow 3 ft (1 m) clearance on all sides and 6 in. (150 mm) above chiller.
3. For service access, allow clearances as follows:
a. For tube removal, allow space equal to “A” dimension (length) at either end of the chiller.
b. To open waterbox cover, allow clearance space equal to half of “B” dimension (width) on the waterbox end of the chiller.
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Performance data

ENGLISH
UNIT 16JB 010 012 014 018 021 024 028 032
COOLING CAPACITY (ton) 108 122 137 186 211 245 279 326
CHILLED WATER
Flow Rate (gpm) 259 292 328 446 506 587 669 781
Pressure Drop (ft) 15.9 16.0 16.4 15.6 15.7 15.9 16.2 15.6
COOLING WATER
Flow Rate (gpm) 389 439 493 670 760 882 1004 1174
Pressure Drop (ft) 20.0 20.2 19.2 22.4 23.2 20.8 20.9 21.3
STEAM (Ib/hr-ton) 1915 2178 2448 3319 3784 4373 5004 5826
(Ib/hr) 17.7 17.9 17.9 17.8 17.9 17.9 17.9 17.9
UNIT 16JB 036 041 047 054 057 061 068
COOLING CAPACITY (ton) 362 413 479 539 574 618 680
CHILLED WATER
Flow Rate (gpm) 868 990 1148 1292 1376 1481 1630
Pressure Drop (ft) 15.7 15.9 16.1 33.3 32.9 32.7 32.9
COOLING WATER
Flow Rate (gpm) 1303 1487 1724 1940 2066 2225 2448
Pressure Drop (ft) 22.0 20.9 21.6 35.9 36.2 36.5 36.3
STEAM (Ib/hr-ton) 6492 7387 8585 9706 10,440 11,231 12,456
(Ib/hr) 17.9 17.9 17.9 18.0 18.2 18.2 18.3
LEGEND
ARl — Air Conditioning and Refrigeration Institute
NOTE: Ratings are based on ARI 560, latest edition, 54/44 F (2.4 gpm/ton) chilled water; 85 F cooling water (3.6 gpm/ton);
fouling factor .00025 ft2-hr — F/Btu.
Si
UNIT 16JB 010 012 014 018 021 024 028 032
COOLING CAPACITY (kW) 380 429 482 654 742 862 981 1147
CHILLED WATER
Flow Rate (L/s) 16.3 18.5 20.7 38.1 31.9 37.1 42.2 49.3
Pressure Drop (kPa) 47.6 47.9 49.0 46.7 46.9 47.6 48.3 46.7
COOLING WATER
Flow Rate (L/s) 24.5 27.7 31.1 42.3 47.9 55.6 63.3 74.1
Pressure Drop (kPa) 59.8 60.5 57.3 67.0 69.4 62.2 62.4 63.7
STEAM (kg/hr-kW) 2.29 2.30 2.30 2.30 231 2.30 231 2.30
(kg/hr) 867 988 1110 1505 1716 1983 2269 2642
UNIT 16JB 036 041 047 054 057 061 068
COOLING CAPACITY (kW) 1273 1453 1685 1896 2019 2173 2392
CHILLED WATER
Flow Rate (L/s) 54.7 62.5 72.4 81.5 86.8 93.5 102.8
Pressure Drop (kPa) 46.9 47.4 48.2 99.4 98.4 97.7 98.4
COOLING WATER
Flow Rate (L/s) 82.2 93.8 108.8 122.4 130.3 140.4 154.4
Pressure Drop (kPa) 65.9 62.3 64.6 107.4 108.3 109.2 108.4
STEAM (kg/hr-kW) 2.31 231 2.31 2.32 2.35 2.34 2.36
(kg/hr) 2944 3350 3893 4402 4735 5093 5649
LEGEND
ARl — Air Conditioning and Refrigeration Institute

NOTE: Ratings are based on ARI 560, latest edition, 12.2/6.7 C (.043 L/s-kW) chilled water; 29.4 C (.081 L/s-kW) cooling

water; fouling factor .000044 m2-hr — C/w.

Part-load performance

Through the use of Carrier’s Electronic Catalog (E-CAT) com-
puter program, part-load performance energy requirements
ranging from 10% to 100% of full load can be provided in
accurate detail. These programs are rated in accordance
with ARI 560, latest edition.

13



Application data

Vent and drain connections

All vent and drain connections are found on the waterbox
covers. Connection size is ¥4 in. FPT.

Provide high points of the machine piping system with
vents and the low points with drains. If shutoff valves are
provided in the main water pipes near the unit, a minimum
amount of system water is lost when the heat exchangers
are drained.

It is recommended that pressure gages be provided at
points of entering and leaving water to measure pressure
drop through the heat exchanger. Gages may be installed
as shown in the table below. Pressure gages installed at the
vent and drain connections do not include nozzle pressure
losses.

Use a reliable manometer to measure pressure differen-
tial when determining water flow. Regular gages are insen-
sitive and do not provide an accurate measurement of flow
conditions.

NUMBER OF
PASSES GAGE LOCATION
1,3 One gage in each waterbox
2,4 Two gages in waterbox with nozzles

Range of application

The 16JB single effect absorption chiller is designed for
standard water chilling applications of 108 to 680 tons (380
to 2,392 kW) at standard ARI rating conditions.

ASME stamping

The water side of the 16JB054 (and larger) absorbers and
the 16JB061 (and larger) evaporators shall carry the ASME
Section VIII ““U” stamp. In addition, the water side of all
16JB hot water generators shall also be stamped.

Rupture disk piping

The 16JB hot water generator is equipped with a rupture
disk. It is recommended that piping from the rupture disk
be routed to appropriate areas away from the machine in
accordance with Carrier’s written installation instructions,
the latest version of ANSI/ASHRAE-15 (American Na-
tional Standards Institute/American Society of Heating, Re-
frigeration, and Air Conditioning Engineers), and any local
jurisdictional requirements that may apply. Piping should be
adequately supported and the proper fittings should be pro-
vided to allow periodic inspection of the disk. Refer to
Carrier 16JB certified drawings for the exact location of the
rupture disk on the chiller.

RUPTURE DISK
CONNECTION SIZE

2 in. 150 psig (1034 kPa) RF flange
3in. 150 psig (1034 kPa) RF flange
4 in. 150 psig (1034 kPa) RF flange

UNIT SIZE

16JB010-021
16JB024-036
16JB041-068

LEGEND
RF — Raised Face
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Service access

To perform routine maintenance, allow 3 ft (1 m) clearance
on all sides of machine and 6 in. (150 mm) above the chiller.
Tube removal space equal to the overall length of the unit
should be provided on either end of the 16JB.

MATERIAL SPECIFICATIONS

ITEM MATERIAL SPECIFICATION
SHELL:
Evaporator Steel ASTM A285
Absorber Steel ASTM A285
Condenser Steel ASTM A285
Generator Steel ASTM A285
TUBESHEET:
Evaporator Steel ASTM A285
Absorber Steel ASTM A285
Condenser Steel ASTM A285
Generator Steel ASTM A285
WATERBOX:
Evaporator Steel ASTM A285
Absorber Steel ASTM A285
Condenser Steel ASTM A285
Generator Steel ASTM A285
TUBES:
Evaporator Copper ASME SB359
Absorber Copper ASME SB75
Condenser Copper ASME SB75
. ASME SB111
Generator 90-10 CuNi Alloy 706
PIPING: Steel ASTM A53
LEGEND
ASME — American Society of Mechanical Engineers
ASTM — American Society for Testing and Materials



HEAT EXCHANGER STANDARD PASS AND NOZZLE ARRANGEMENTS

16JB010-068 EVAPORATOR

1-Pass 2-Pass 3-Pass
In Out Arrangement In Out Arrangement In Out Arrangement
L R T L L X R L vV
R L S R R w L R U
ABSORBER
2-Pass
Size 010-014 Size 024,028 Size 018,021, 032-068
In Out Arrangement In Out Arrangement In Out Arrangement
L L Z L L z L L z
R R Y R R Y R R Y
LEGEND
L — Left End Inlet

R — Right End Inlet

NOTE: Condenser is always 1-pass/inlet located on the same side as the absorber outlet. Generator inlet and outlet are
always located on left end (when facing the control center).

HEAT EXCHANGER MINIMUM/MAXIMUM FLOW RATES
ENGLISH (gpm)

EVAPORATOR ABSORBER-CONDENSER
;Jé\‘l]g 1-Pass 2-Pass 3-Pass 4-Pass 2-Pass/1-Pass
Min Max Min Max Min Max Min Max Min Max
010 212 850 106 425 71 283 53 212 149 581
012 240 962 120 481 80 320 60 240 174 646
014 270 1076 135 538 90 358 67 269 195 766
018 366 1460 183 730 122 486 91 365 259 957
021 414 1660 207 830 138 553 103 415 294 1078
024 482 1924 241 962 161 641 120 481 351 1277
028 548 2194 274 1097 182 731 137 548 404 1460
032 638 2554 319 1277 212 850 159 638 468 1724
036 710 2842 355 1421 236 946 177 710 511 1907
041 810 3242 405 1621 270 1080 202 810 585 2171
047 938 3754 469 1877 312 1250 234 938 681 2483
054 800 3204 400 1602 266 1067 200 800 592 2347
057 860 3444 430 1722 286 1147 215 860 638 2489
061 934 3738 467 1869 311 1245 233 934 692 2681
068 1030 4118 515 2059 343 1371 257 1028 766 3001

NOTE: Flow rates based on standard tubes. Minimum flow based on tube velocity of 3 ft/sec; maximum flow based on 12 ft/sec.

Sl (L/s)
EVAPORATOR ABSORBER-CONDENSER
;Jé\\l]g 1-Pass 2-Pass 3-Pass 4-Pass 2-Pass/1-Pass
Min Max Min Max Min Max Min Max Min Max
010 13 54 7 27 4 18 3 13 9 37
012 15 61 8 30 5 20 4 15 11 41
014 17 68 9 34 6 23 4 17 12 48
018 23 92 12 46 8 31 6 23 16 61
021 26 105 13 52 9 35 7 26 19 68
024 30 122 15 61 10 41 8 30 22 81
028 35 139 17 69 12 46 9 35 26 92
032 40 162 20 81 13 54 10 40 30 109
036 45 180 22 90 15 60 11 45 32 121
041 51 205 26 103 17 68 13 51 37 137
047 59 237 30 119 20 79 15 59 43 157
054 51 203 25 101 17 67 13 51 37 148
057 54 218 27 109 18 73 14 54 40 157
061 59 236 30 118 20 79 15 59 44 170
068 65 260 33 130 22 87 16 65 48 190

NOTE: Flow rates based on standard tubes. Minimum flow based on tube velocity of .9 m/sec; maximum flow based on 3.6 m/sec.
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Electrical data (60 Hz)

UNIT VOLTAGE
208/230-3-60*

PUMP/MOTOR
s SIZE (Hp) RLA LRA MCA MFA KW
SP RP SP RP SP RP
010 3 3 12.0 12.0 55.0 55.0 28.0 40.0 3.8
012 3 3 12.0 12.0 55.0 55.0 28.0 40.0 3.8
014 3 3 12.0 12.0 55.0 55.0 28.0 40.0 3.8
018 3 3 12.0 12.0 55.0 55.0 28.0 40.0 4.1
021 3 3 12.0 12.0 55.0 55.0 28.0 40.0 4.1
024 3 3 12.0 12.0 55.0 55.0 28.0 40.0 4.4
028 3 3 12.0 12.0 55.0 55.0 28.0 40.0 4.4
032 5 3 19.0 12.0 82.0 55.0 36.8 50.0 5.0
036 5 3 19.0 12.0 82.0 55.0 36.8 50.0 5.0
041 5 5 19.0 19.0 82.0 82.0 43.8 60.0 5.9
047 5 5 19.0 19.0 82.0 82.0 43.8 60.0 5.9
054 5 5 19.0 19.0 82.0 82.0 43.8 60.0 6.8
057 5 5 19.0 19.0 82.0 82.0 43.8 60.0 6.8
061 5 5 19.0 19.0 82.0 82.0 43.8 60.0 7.3
068 5 5 19.0 19.0 82.0 82.0 43.8 60.0 7.3
460-3-60*
PUMP/MOTOR
e SIZE (Hp) RLA LRA MCA MFA Kw
SP RP SP RP SP RP
010 3 3 6.0 6.0 27.5 27.5 145 20.0 3.8
012 3 3 6.0 6.0 275 27.5 145 20.0 3.8
014 3 3 6.0 6.0 27.5 27.5 14.5 20.0 3.8
018 3 3 6.0 6.0 27.5 27.5 14.5 20.0 4.1
021 3 3 6.0 6.0 275 27.5 145 20.0 4.1
024 3 3 6.0 6.0 275 27.5 14.5 20.0 4.4
028 3 3 6.0 6.0 27.5 27.5 14.5 20.0 4.4
032 5 3 9.5 6.0 41.0 27.5 18.9 25.0 5.0
036 5 3 9.5 6.0 41.0 27.5 18.9 25.0 5.0
041 5 5 9.5 9.5 41.0 41.0 22.4 30.0 5.9
047 5 5 9.5 9.5 41.0 41.0 22.4 30.0 5.9
054 5 5 9.5 9.5 41.0 41.0 22.4 30.0 6.8
057 5 5 9.5 9.5 41.0 41.0 22.4 30.0 6.8
061 5 5 9.5 9.5 41.0 41.0 22.4 30.0 7.3
068 5 5 9.5 9.5 41.0 41.0 22.4 30.0 7.3
575-3-60 *Refrigerant and solution pump/motor assemblies are designed for dual
voltage applications and can be applied at either 208/230-3-60 or 460-
PUMP/MOTOR RLA LRA 3-60 (requiring only wiring and heater element changes).
oNE |_SIZE (Hp) MCA | MFA |kw LEGEND
SP RP SP|RP| SP | RP LRA — Locked Rotor Amps
010 3 3 48]148(23.0]|230]| 11.8 | 15.0 | 3.8 MCA — Minimum Circuit Ampacity
012 | 3 3 [48]48]230[230][ 11815038 A ggfégﬂtfgaglf;&mps
014 3 3 48|48(23.0(23.0| 11.8 | 15.0 [ 3.8 RP — Refrigerant Pump
018 3 3 48]148(23.0|230| 11.8 | 15.0| 4.1 SP  — Solution Pump
021 3 3 48148|23.0]|230| 11.8 [ 150 | 4.1 NOTES:
024 3 3 |48[48]230]230] 118 150]44 1. Standard voltages (3-Ph, 60 Hz)
028 | 3 3 |48]48]2301230] 118 | 150 |44 VOLTAGE FOR USE ON SUPPLY VOLTAGES
032 5 3 76|4.8]33.0(230]| 153 |20.0 (5.0 208 200 to 208 Volt Systems
036 5 3 |76]48][33.0[23.0]153]20.0]5.0 530 220 to 240 Volt Systems
041 5 5 7.6|76]330|330|18.1 | 25.0|5.9 460 440 to 480 Volt systems
047 5 5 76|7.6]33.0(330]| 18125059 575 550 to 600 Volt Systems
054 5 5 76|7.6|33.0(330]| 181|250 6.8 —
Motor nameplates can be stamped for any voltage within the supply
057 5 5 |76|76[330[330]181]250]68 voltage range.
061 5 5 |76|76[330/330)181]250)73 . Control circuit voltage 110-1-60.
068 5 5 76|7.6|33.0(330]| 181 25073 . Control circuit amps = 1.0.

. MCA and MFA include refrigerant and solution pumps, and control
circuit.
. kW includes solution and refrigerant pumps and control circuit.

(&) AWN
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Electrical data (50 Hz)

UNIT VOLTAGE

400-3-50
e PUS'\ESVESE)OR RLA LRA MCA MFA KW
SP RP SP RP SP RP
010 3 5 6.0 10.5 27.5 41.0 10.0 30.0 3.8
012 3 5 6.0 10.5 27.5 41.0 10.0 30.0 3.8
014 3 5 6.0 10.5 275 41.0 10.0 30.0 3.8
018 3 5 6.0 10.5 27.5 41.0 10.0 30.0 4.1
021 3 5 6.0 10.5 27.5 41.0 10.0 30.0 4.1
024 5 5 10.5 10.5 41.0 41.0 20.0 30.0 4.4
028 5 5 10.5 10.5 41.0 41.0 20.0 30.0 4.4
032 5 5 10.5 10.5 41.0 41.0 20.0 30.0 5.0
036 5 5 10.5 10.5 41.0 41.0 20.0 30.0 5.0
041 5 5 105 10.5 41.0 41.0 20.0 30.0 5.9
047 5 5 10.5 10.5 41.0 41.0 20.0 30.0 5.9
054 5 5 10.5 10.5 41.0 41.0 20.0 30.0 6.8
057 5 5 10.5 10.5 41.0 41.0 20.0 30.0 6.8
061 5 5 10.5 10.5 41.0 41.0 20.0 30.0 7.3
068 5 5 10.5 10.5 41.0 41.0 20.0 30.0 7.3
LEGEND

LRA — Locked Rotor Amps NOTES:

MCA — Minimum Circuit Ampacity 1. Standard voltages (3-Ph, 50 Hz)

MFA — Maximum Fuse Amps

RLA — Rated Load Amps VOLTAGE FOR USE ON SUPPLY VOLTAGES

RP  — Refrigerant Pump 400 380 to 415 Volt Systems

SP  — Solution Pump

Motor nameplates can be stamped for any voltage within the supply
voltage range.

circuit.

o hwnN

Control circuit voltage 110-1-50.
Control circuit amps = 1.0.
MCA and MFA include refrigerant and solution pumps, and control

kW includes solution and refrigerant pumps and control circuit.
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Typical piping and wiring

-—
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TO STEAM VALVE
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/ 7
e
STRAINER —"
STEAM VALVE
/ (CAPACITY CONTROL) 1 VENTS .
v CHILLED WATER

SENSOR |
DRIP TOCHILLED = D

WATER
TRAP

LOAD / I
DRY THERMOMETER

WELLS DRAINS
\ CHILLED WATER ———=,
PUMP
! CONDENSATE PIPING
STEAM TRAP
CONDENSING WATER - Ny
PUMP 3
= BLOW-OFF
TEST VALVE
STRAINER

FOR ELECTRONIC
CONTROLS ONLY

} FROM POWER SUPPLY
i TO

CONDENSING WATER
= PUMP HOLDING COIL

CHILLED WATER PUMP
HOLDING COIL
CONDENSING WATER
FLOW SWITCH
CHILLED WATER
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== FIELD PIPING
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Guide specifications

Hermetic Absorption Liquid Chiller

Size Range: 108 to 680 Tons (380 to 2392 kW)
Carrier Model Number: 16JB

Part 1 — General

1.01

1.02

SYSTEM DESCRIPTION

Electronically controlled, single effect (one-stage) ab-
sorption liquid chiller utilizing hermetic refrigerant and
solution pumps, lithium bromide solution as the ab-
sorbent, and water as the refrigerant. Low pressure
steam or hot water shall be supplied to the generator
as the heat source.

QUALITY ASSURANCE

Chiller performance shall be rated in accordance with
ARI Standard 560 (latest edition).

. Chiller shall be manufactured in accordance with ANSI/

ASHRAE 15 (latest edition) Safety Code for Mechani-
cal Refrigeration.

The tubeside of the absorber and evaporator sections
(when applicable) and the tubeside of the generator
(for hot water applications) shall be designed, con-
structed, and stamped in accordance with ASME Sec-
tion VIII, Division 1 requirements.

Each chiller shall undergo a series of standard factory
tests to ensure that the unit is leak tight, that all elec-
trical components operate as intended, and that ev-
ery aspect of unit fabrication meets stringent quality
standards in accordance with good practice and the
manufacturer’s quality assurance requirements.

1. The shellside of each chiller shall be leak tested by
pressurizing to 15 psig (103 kPa) with dry air and
then checked by spraying a soap/water mixture
on all welds, tube joints, and/or gasketed joints to
identify any major leaks. Afterward, a mass spec-
trometer test shall be performed by evacuating the
unit to 0.10 mm Hg absolute, covering the ma-
chine with a vinyl tent and introducing helium gas
under the tent. Any remaining leaks will allow the
helium to be drawn into the shellside of the ma-
chine. The acceptable total leak rate as measured
by the mass spectrometer test shall not exceed
.00002 cc/sec standard air.

2. The tubeside of the evaporator, absorber, con-
denser, and (steam) generator shall be hydrostati-
cally tested at 1.5 times rated design pressure and
held for 1 hour. For hot water applications, a pneu-
matic test shall be performed on the generator at
1.25 times rated design pressure.

3. All machine wiring shall undergo an insulation re-
sistance test. The machine control center and all
electrical components shall also be functionally
tested to verify continuity and proper electrical
operation.

4. Final assembly inspection shall consist of verifying
that all valves, controls, instrumentation, pumps,
purge components, and all other machine com-
ponents have been properly installed on the
machine.

1.03
A.

B.

1.04

5. Each unit shall then be checked for overall appear-
ance and dimensional accuracy.

6. Final inspection shall be performed on each unit
to check that painting of the unit is as specified,
nameplate data is correct, and that all accessories
are furnished as required.

DELIVERY, STORAGE, AND HANDLING

Unit shall be stored and handled in accordance with
the manufacturer’s recommendations.

Unit shall not be factory-charged with lithium bro-
mide solution to prevent possible internal corrosion
damage from occurring should the inside of the ma-
chine be accidentally exposed to air during shipment
and/or installation. Charging of lithium bromide so-
lution shall be performed at the jobsite in accordance
with the manufacturer’s written instructions.

. One-piece units shall be shipped under vacuum on

the shellside. Two-piece units shall be shipped with
5 psig (34 kPa) nitrogen pressure.

. Chiller shall be shipped with nameplates indicating

name of manufacturer, model size, serial number, and
all other pertinent machine data.

Chiller shall include shipping rails as standard for ease
of sliding or moving a unit into position to simplify
installation. Neoprene isolation pads shall also be in-
cluded with the machine as standard.

WARRANTY

Manufacturer shall guarantee the chiller against de-
fects in materials or workmanship for a period of one
year from date of initial operation or 18 months from
date of shipment, whichever occurs first. Manufac-
turer shall provide the labor to repair or replace any
part found to be defective in material or workman-
ship within the warranty period.

Part 2 — Products

2.01
A.

EQUIPMENT
General:

Absorption liquid chiller shall include evaporator, ab-
sorber, condenser, generator, solution heat exchanger,
refrigerant/solution pumps, purge system, piping, wir-
ing, controls, and auxiliaries. Shipment of the ma-
chine shall be in 1 or 2 piece(s), depending on model
size. Initial charge of lithium bromide shall be in-
cluded with the chiller for charging at the jobsite. Gen-
erator shall be designed for operation on either low
pressure steam or hot water as specified on the equip-
ment schedule. A U-baffle shall be provided in both
the upper and lower shell to serve as a natural insu-
lating barrier between sections. The double sump
formed by the U-baffle in the bottom of the absorber-
evaporator section shall allow temporary storage of
refrigerant or solution, thereby reducing service time
and expense by alleviating the need to remove the
fluids from the machine during service and/or main-
tenance operations.
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Guide specifications (cont)

B. Operating Characteristics:

20

1. Chiller operation shall be characteristic of a single
effect absorption cycle. The weak solution pumped
from the absorber to the generator shall initially
pass through a solution heat exchanger to im-
prove operating efficiency by preheating the weak
solution on the tube side with the strong solution
returning from the generator on the shellside.

2. Unit shall be capable of continuous operation from
100% to 10% capacity, with entering condenser
water temperatures as low as 55 F (13 C) without
the need for a cooling tower bypass valve. Ther-
mostat on/off control of the cooling tower fan is
recommended when cooling water temperature
falls below 55 F (13 C).

. Heat Exchangers:

1. All heat exchangers shall be of shell and tube con-
struction with shells, tubesheets, tube support sheets,
and waterboxes fabricated of carbon steel. All heat
exchangers shall incorporate straight tubes, ex-
cept for the generator which shall use U-tubes. All
tubes shall be rolled into grooved tubesheets and
expanded into tube support sheets. All tubes shall
be individually replaceable.

2. The evaporator, absorber, and condenser water-
boxes shall be designed for 150 psig (1034 kPa)
working pressure and shall be supplied with nozzle-
in-head (NIH), type C waterboxes. Removable water-
box covers shall permit access to all tubes from
either end. All waterboxes shall be provided with
vent and drain connections. Nozzle connections
shall be of the weld-end type unless otherwise
noted.

3. The generator tube bundle shall consist of U-bend
tubes secured to the tube sheet on one end only
to allow for thermal expansion and contraction.
The tubeside of the generator shall be designed
for 15 psig (103 kPa) working pressure for steam
applications or 250 psig (1725 kPa) working pres-
sure for hot water applications. All hot water gen-
erators shall be designed, constructed, and stamped
in accordance with ASME Section VI, Division 1
requirements on the tubeside. For steam applica-
tions, a vacuum breaker shall be factory supplied
on the machine.

4. A solution heat exchanger shall be an integral part
of the machine to increase efficiency by pre-heating
weak solution on the tubeside with strong solution
on the shellside. Tube material for this heat ex-
changer shall be carbon steel.

5. Spray heads for the evaporator, absorber, and gen-
erator shall be of a non-clogging design, specifi-
cally designed for the intended duty. Spray heads
shall be fabricated of a corrosion-proof material to
ensure continuous, high efficiency operation.

6. Heat exchanger tube material and minimum wall
thickness shall be contingent on the type of
corrosion inhibitor used in the machine. The

following tube specifications shall apply to ensure
long machine life and continuous operation:

Evaporator ........... copper,externally finned
Absorber .............. copper, prime surface
Condenser ............. copper, prime surface
Generator ........ 90/10 CuNi, prime surface

D. Pump/Motors:

Refrigerant and solution pump/motors shall be self-
contained, leakproof, hermetic type, without pump
seals, isolation valves, or external seal water system
to minimize air leakage into the machine. Each pump
casing shall be welded into suction and discharge lines
and factory installed and shall include spring-loaded,
wear-compensating, tapered carbon bearings. Lubri-
cation and cooling shall be accomplished by the fluid
being pumped; auxiliary water piping for cooling and
lubrication shall not be acceptable. Pump/motor as-
semblies shall be designed for 50,000-60,000 hours
of normal operation between inspections. If pump/
motor assemblies are furnished with less than a de-
sign of 50,000-60,000 hours of normal operation
between inspections, they must be provided with iso-
lation valves and a bearing monitoring system to aid
in diagnosing and performing on-going maintenance.

. Purge System:

An automatic motorless purge system shall be fur-
nished to provide a continuous purging action when-
ever the chiller is in operation to assure long machine
life and efficient performance. Noncondensables shall
be removed from the absorber by a liquid eductor,
which shall use flow from the solution pump to cre-
ate a suction. Noncondensables shall be stored exter-
nal to the unit and shall be prevented from diffusing
back into the machine when the unit is not operat-
ing. Evacuation of the external storage chamber shall
be accomplished by manually positioning valves to
pressurize the chamber with lithium bromide solution
and exhausting it to atmosphere. If the purge system
design is such that it requires a vacuum pump, then
it shall be unit mounted and wired to the control cen-
ter by the chiller manufacturer.

F. Controls:

1. Each chiller shall include a factory mounted and
wired control center with lockable door. Machine
operation shall be continuously controlled and
monitored with the chiller operational status dis-
played on the front of the panel. Panel compo-
nents shall include an electronic (or pneumatic)
capacity control module, fused disconnect switch,
pump contactors, ambient-compensated 3-phase
pump overloads, multi-tap control power trans-
former, elapsed time indicator, terminal blocks, re-
lays, auto/manual capacity control switch, auto/
manual concentration control switch, refrigerant
and solution pump operational switch, exhaust
purge light, and all other necessary safeties and
controls for proper machine operation.



2. Capacity control shall be either electronic or pneu-
matic as specified on the equipment schedule by
regulating the flow of steam or hot water to the
generator in response to the leaving chilled water
temperature. The output from the capacity con-
trol module shall control the opening or closing of
the capacity control valve. The steam control valve
shall be factory supplied and field installed. Hot
water valve shall be field supplied and field
installed.

3. Provisions for interlocking control of the chilled
water pump, condenser water pump, and cooling
tower fans shall be included in the panel as standard.

4. Unit shall include an automatic concentration con-
trol system to prevent overconcentration and over-
dilution of the lithium bromide solution at all op-
erating conditions. Operation shall be based on
monitoring concentration (via refrigerant level in
the evaporator) and temperature of the solution,
and transferring water from the evaporator to the
absorber to limit concentration when conditions
warrant. Overdilution shall also be controlled via a
low level switch in the evaporator.

5. Automatic dilution cycle shall lower the concen-
tration of the lithium bromide solution to prevent
possible crystallization in the heat exchanger. Con-
trol shall be turned off when refrigerant level falls
to a preset level in the evaporator. Control shall
be activated by chiller shutdown.

G. Machine Safety Devices:

1. Machine safety and limit devices shall be included
as follows:

a. High refrigerant level — evaporator (limit)

b. Low refrigerant level — evaporator (limit)

c. Low refrigerant temperature

d. High motor winding temperature —
refrigerant/solution pump

e. High motor amperage — refrigerant/solution
pump

f. Low chilled water flow

g. Low cooling water flow

2. Chiller shall include a rupture disk when the gen-
erator is designed for hot water applications to pro-
tect against accidental overpressure.

. Electrical Requirements:

1. Power supply to the unit shall be 3-ph, 60 Hz with
voltages of 208, 230, 460, or 575 as specified
on the equipment schedule. A multitap transformer
shall provide 110 v single-phase secondary power
for the control center.

2. Contractor shall supply and install the electrical
power line and all auxiliary electrical protection de-
vices per local code requirements and as indicated
necessary by the chiller manufacturer.

3. Contractor shall supply and install electrical wir-
ing and devices required to interface the chiller con-
trols with the building control system, if applicable.

1. Piping and instrumentation for the chilled water,
cooling water, steam and condensate piping (or
hot water supply and return piping) shall be sup-
plied and installed by the contractor/owner.

2. Absorber-condenser crossover piping shall be fur-
nished by the contractor/owner or the chiller manu-
facturer as specified on the equipment schedule.

3. Chilled water and condenser water flow switch shall
be field installed and supplied by either the chiller
manufacturer or the contractor/owner.

4. Piping from the rupture disk shall be provided
and installed by the contractor/owner and piped
in accordance with the chiller manufacturer’s
written instructions and any local jurisdictional
requirements.

I. Piping Requirements:

. Thermal Insulation:

Evaporator surfaces shall be factory insulated. Insula-
tion of refrigerant pump, sump, piping and chilled
water headers, in addition to any hot surfaces shall
be field supplied and installed on the machine. Chiller
manufacturer shall recommend material and specify
the surface area to be insulated.

. Sound Level:

The overall sound pressure level of the chiller shall
not exceed 80 dbA when measured per ARI Stand-
ard 575 (latest edition).

. Start-Up:

1. Unit manufacturer shall provide a factory-trained
service representative, employed by the chiller
manufacturer, to perform and/or supervise chiller
pressure test (when required), charge chiller with
refrigerant (water) and lithium bromide solution,
place unit into operation, and calibrate all controls
in accordance with the manufacturer’s written start-
up, operating, and maintenance instructions.

2. After unit start-up has been performed, the same
factory representative shall be available for a pe-
riod of instruction not to exceed 4 hours to in-
struct the owner’s personnel in the proper start-
up, operating, and maintenance procedures.

3. Manufacturer shall provide the following literature:
a. Installation Instructions

b. Start-up, Operating and Maintenance
Instructions

c. Field Wiring Diagrams

M. Options and Accessories:

1. Marine Waterboxes:
Marine waterboxes rated for 150 psig (1034 kPa)
working pressure or 250 psig (1724 kPa) work-
ing pressure, with removable covers to facilitate
tube cleaning and maintenance shall be furnished
when specified on the equipment schedule.

2. High-Pressure Waterboxes:

Waterboxes rated for 250 psig (1724 kPa) work-
ing pressure with removable covers shall be fur-
nished when specified on the equipment
schedule.
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3.

Hot Water Generator:

A generator designed, built, and stamped in ac-
cordance with ASME Section VIII, Division 1 re-
quirements with a design working pressure of
250 psig (1725 kPa) shall be furnished for hot
water applications when specified on the equip-
ment schedule.

Special Tubing:

Tubing of non-standard materials and/or wall
thickness shall be provided when specified on the
equipment schedule.

Absorber-Condenser Crossover Piping:
Crossover piping connecting the absorber to the
condenser shall be furnished when specified on
the equipment schedule.

CSA Certification:

Chiller shall be certified in accordance with CSA
requirements when specified on the equipment
schedule.

Shipping Configuration:

Chiller shall ship in either one or 2 piece(s) as
specified on the equipment schedule.

Steam Demand Limiter:

The chiller control center shall include a start-up
steam demand limiter (either electric or pneu-
matic) as specified on the equipment schedule.
Part-Load Economizer:

A part-load economizer valve, designed to im-
prove operating efficiency by reducing the flow
of solution to the generator when unit capacity

falls below 50%, shall be provided when speci-
fied on the equipment schedule.

10.

11.

12.

13.

14.

15.

16.

Flanged Nozzle Connections:

ANSI 150 psig (1034 kPa) RF (raised face) flanges
shall be furnished on all waterbox nozzle connec-
tions when specified on the equipment schedule.

Victaulic Nozzle Connections:

Victaulic grooves shall be provided on all water-
box nozzle connections when specified on the
equipment schedule.

Thermometer Set:

A package of 5 adjustable angle thermometers
shall be factory supplied for field installation when
specified on the equipment schedule. Each shall
have a 9-in. scale with a working range of O F to
120 F (=17.7 Cto 48.8 C) and shall be equipped
with a %-in. NPT brass well.

Chilled and Condenser Water Flow Switches:

Chilled water and condenser water flow switches,
rated for either for 150 psig (1034 kPa) or
250 psig (1724 kPa), shall be factory supplied
for field installation when specified on the equip-
ment schedule.

Steam Valve (Electronic or Pneumatic):

A steam valve shall be provided when specified
on the equipment schedule.

Unit Voltage:

Unit shall be capable of operating on 3 phase,
50/60 Hz, when specified on the chiller schedule.

Isolation Package:

A vibration isolation package consisting of ma-
chine soleplates and neoprene isolation pads shall
be furnished when specified on the equipment
schedule.
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