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1. DEFINITION

The use of right type of refrigerant has al
ways been a topic of discussions since the refri
ger:ation technology has ,been introduced and the 
merits/demerits have been discussed at length 
from time to time . 

Presently, however,, this subject has again 
assumed importance in view of certain fin<lings 
by Scientists regarding the adverse effects of cer
tain Halocarbon refrigerants and many countries 
are considering this subject seriously with a view 
to find out alternate refrigerants to Halocarbons in 
case the adverse effects are :proved .and legisla
tion restricts the use of these or impose such re
striction as to make the plant prohibitive in cost 
due to complicated controVsafety means which 
may have to be incorporated in such plants. 

It would, therefore,. be not out of the way 
to review the advantage of ammonia refrigerant 
vis-a-vis Halo-carbon refrigerants for Thermody
namical/Physical purposes . 

Keeping this in mind, the information has 
been compiled. 

The basic need for an ideal refrigerant has 
been defined as under : 

"It is essential that ammonium for mechanical 
refrigeration be stable non corrosive and process 
suitable vapour pressure characteristics . These 
may be called the engineering properties. In ad
dition, when certain special uses are contemplat
ed non-toxicity and non-inflamability become 
equally important in order that serious health 
and fire hazards may be avoided in the event 
of accidents.'' (Ref: ASHRAE Journal August 
1976) 

2. THERMODYNAMIC PROPERTIES

(a) Capacity

At saturated v�pour conditions of - l5°C
evaporation and 3 0°C condensation Ammonia has 
a net refrigerating effect of 474.4 Btu/lb as 
against 70 Btu/lb of R-22. This clearly indicates 
superiority <:>f Ammonia as having better refri
gerating effect producing characteristic per unit 
weight of circulation as compared to R-22. Tak
ing into account the effect of specific volume 
Ammonia has specific v0lume of 8 .15 ft8 /lb 
against 1. 2 4  ft3 /lb of R-22 at the above con
ditions, which means that the displacement re
quired for the compressor to produce 1 ton of 
refrigeration is 3.44 cfm in case of Ammonia 
whereas 3. 61 cfm required for R-22. 

(Ref: ASHRAE Fundamentals Volume 77 Table 
7 Page 251) 

In other words, if the same compressor under 
identical conditions is used for R-22 and ammo
nia, then, with ammonia, it would give higher 
capacity . 

(b) Power Consumption

As .a corrollary to above in order to pro
duce one ton of refrigeration the theoretical HP 
required for ammonia is O. 989 whereas for R-22, 
it is 1.011 HP.

(c) Co-efficient of Performance

Taking the overall effect of capacity an<l
power consumption into account, the efficiency, 
which is known as the co-efficient of performance 
of the refrigeration plant working with ammonia 
is 4. 76 whereas the same for R-22 is 4.66. In 
other words, Ammonia iplants are 2 .14% more 
efficient than R-22 Plants. 
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quired to, be increased if R-22 plants would have 
been installed is 

50.63 x 8000 x 0.60 = Rs. 2,43, 024/-. 

Consumable value of energy saved in 10 years 
considering reinvestment at 16.5% ,and fuel char
ges ·4.13% based on assumption that it ,will lie 1-} 
times in 10 years. would be Saving in Cost X 
e(,10 x 0.165-0.165) -e(lO x .413 -.165) 

1 - e(0.413 . 166) 

X x e l.46f1 _ e .248 

1.6-.1237 

x 4.415 - 1.281 

1 - .885 

= x x 27.017 

2.43 x 27.017 

65. 66 Lakhs.

From the above it is quite evident the power 
saving possible if Ammonia Refrigerant is select
ed for Industries Process Plants as against R-22 . 

In general, one may conclude that the initial 
and the recurring costs of R-22 pl.ants are higher 
than those of Ammonia Plant. 
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