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US Patent 3942511, March9, 1976
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US Patent 4264362, April 28, 1981
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US Patent 4522190, June 11, 1985
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US Patent 5117809, June 2, 1992
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US Patent 5220909, June 22, 1993
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US Patent 5611329, March 18, 1997
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NMRL Development Vs commercial FRH

FRH Pad or 
powder

Theoretical Heat 
output (KJ)

Actual Heat 
Transfer (KJ)

Remarks

MIL-R-44398B 21g pad 137.4 35.9 227g MRE by 
100ºF

US 4522190 14 g pad 52 34.7 Heats151g food 
from 21ºC to 76ºC

US 5117809 22g powder 170 NA Alternative 
packaging

US 5220909 25g pad 158 NA Improved heat 
transfer

US 5611329 12g pad 98.2 35.9 Improved heat 
transfer

Indian 
requirement

75.2 300g MRE from 
5ºC to 65ºC

NMRL FRH 28g powder 306 76-100 Can be used even 
with low temp 
water



Electrochemical Reaction of Field 
Ration Heater (FRH)

Anode = Aluminum 

cathode =  Iron

Electrolyte = NaCl solution  in  

water

2Al+6H2O         Al(OH) 3+3H2

Anode = Magnesium

Cathode = Aluminum  or Iron

Electrolyte   = NaCl solution in 
water

Mg +2H2O          Mg(OH)2 + H2

Electrochemical Reaction :
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Mg+2H2O ��� � Mg(OH)2+H2 DDDDH=356.6KJ

Exothermicity – 14.67KJ/g of Mg

2Al+6H2O ��� � 2Al(OH) 3+3H2 DDDDH=834.7KJ

Exothermicity – 15.5KJ/g of Al
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Representation of local cell :

Anode

Cathode
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Cost Comparison of NMRL 

Developed FRH Vs commercial FRH

Cost benefit analysis : 

Ingredient Relative Cost per unit weight

Mg - Fe 1

Mg – Al - Fe 0.39
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Laboratory Testing of Electrochemical 
Composition

Temperature Evolution Test :

Charged of Materials : 2 gm

Water used for reaction : 2.5 ml

Result : The composition gives 85 – 95 oC temp. 

Temperature Profile 
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variation of temperature With time 
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Food warming trials of NMRL, Field 
Ration Heater (FRH)

1. Laboratory trials :
Materials : 28 gm
Food used : 300 gm Pulav and 300 ml water pouch
Test carried : – 5, 0, 5 degree Celsius starting temperature. 
Result : 
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FIRST CUT FIELD TRIALS IN LADAKH
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Flameless Ration Heater (FRH) For MRE



NMRL Trial team at Khardung La



Demonstration being given to the users at Khardung La



Jawans using the FRH 



Adding water to the heating pouch



Field Trial in progress at Khardung La



Enjoying hot food



Field Trial continues



Jawans appreciating the hot food 



FRH trial at Khardung La  (18380 Ft)
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Testing of another version of FRH



Temperature of food packets after 3 minutes



Temperature of food packets after 7 minutes



Temperature of food packets after 11 minutes



Open demonstration of FRH at Khardung La



The procedure of use being explained



Tasting hot Pulao



FIELD TRIALS FOR 
CONVENTIONAL FOOD IN LEH



PURI HEATING TRIALS



Use of FRH for heating Puris



Puris in a Aluminium foil bag are being put inside the FRH



Water from a rivulet being taken for use with FRH



Water temperature being measured



Temperature of water in the rivulet 



Temperature of FRH after 3 minutes



Temperature of Puris after 6 minutes



Temperature of subzi being measured



Hot potatoes after 8 minutes
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Bulk Food heating trials 
at Karoo (11000 ft.)

56-72241 L Dal

29-722420 Chapattis

54-73923 L Water (Ice)

Temperature 
after 20 

Minutes of 
heating

(ºC)

Initial 
Temperature 
(ºC)

Amount of 
Alloy used 
(g)

Food samples

Atmospheric Temperature : - 20°C



Application of NMRL developed 
Field Ration Heater (FRH)

� The heat evolved from the reaction can be utilized  for 
warming the MRE.

� The heat evolved can also be utilized for warming c onventional  
food packets as well as bulk food in containers.

� The material can be used as  flameless  heating dev ice for 
other applications e.g. diesel fuel tank in  cold  climatic regions .



Conclusions

� NMRL has developed a low cost, high capacity electr ochemical alloy 
Composition based on Mg - Al - Fe metal powder blend.

� This technology is useful as a portable heating sou rce for heating 
MRE and even bulk food in cold climatic conditions.

� The technology is protected by  International Paten ts. 

� Technology is available for transfer and can be fre ely utilized for the 
civilian sector.
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