





3. Maintain and develop standards
and guidelines for practical and safe
application of ammonia.

4. Provide programs and publications

of innovative designs  and

applications using ammonia.
5. Advise government and officials

with information  regarding

ammonia.

Current Scenario

To replace CFCs hectic activities in
the last 10 years by scientists has
resulted in the development of many
substitutes as interim solutions and
long term substitute HFCs like HFC
1344, R 404a, R407a, R407¢, R410a
have already come into existence and
been accepted by automobile,
refrigeration and air conditioning
equipment manufacturers.

European countries have adopted a

different approach and started
relooking at natural refrigerants like
water, air, CO,, ammonia and
hydrocarbons. New standards to
improve safety, handling and reduce
leakages have been put in place. New
equipment like welded plate heat
“exchangers and semi hermetic
ammonia compressors have started
appearing on the scene.

British standard BS 4434, 1995 and
ASHRAE Standard 34, 1997 have
reclassified refrigerant groups and
ammonia is now classified as B,
category. Earlier there were three
groups (A,B,C) while now there are
six (A, A, AL, B, B, B)

B, category means ammonia can be
used with a charge of upto 500 kg in
indirect, closed systems ceven for
hospitals, theatres, super markets,
schools, lecture halls, public
transport terminals, hotels, dwellings
and restaurants.

However there is no restriction
even when the refrigerant charge
exceeds 500 kg if all compressors
and high pressure side machinery
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are installed at or above ground
level in a separate machine room
or in open air with an indirect,
closed cycle cooling system.
Oslo Airport

The most recent example of an air
conditioning installation with
ammonia is Qslo Airport, Norway
which was commissioned in October
1998.

This is one of the largest and most
advanced airports having a capacity
to handle 16 to 18 million passengers
per year with 64 check in counters
and 80 aircrafts per hour. The total
operational building areais 18,000 m”.
The plant uses ammonia refrigerant
in an indirect cooling chilled water
system, with three reciprocating, 16
cylinder compressors in one arca and
two reciprocating cCompressors of 8
cylinders in another arca.

HVAC Plant Room at Oslo Airport, Norway

6300kW
1720kW

Toral refrigeration cypacity

Floatrical Mot

(5 x 280) + (2 x 160)
Refrigerant charge (ammonia) 2500 kes
This example makes the point in
favour of ammonia as a refrigerant
for air conditioning and dispels all
myths about its safety and fire hazard
issucs.
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As is well known, barring a few small
ac plants, which use dircct
expansion systems, the majority of air
conditioning plants use indirect,
chilled  water using
reciprocating, centrifugal or screw
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water chiller packages. Hence the use
of ammonia for such plants is finding
increasing use the world over.
Thermal Storage Systems

Another important application that
has emerged in the last decade is the
use of thermal storage systems, which
cenerate chilled water during off-
peak hours for use during day-time
hours.

This use has gained popularity in
developed countries due to a lower
electricity tariff rate during night,
especially in metropolitan cities. 1t is

therefore, economical to generate
cold water during night time and use

it during the day. Such applications
are increasing in the USA and many
of them use ammonia refrigerant.

P&T Building Copenhagen

This  plant
reciprocating compressors with plate
heat exchangers for the evaporator
as well as the condenser side.

uses ammonia

Particular mention of this plant is
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