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DIRECT FIRED
VAPOUR ABSORPTION MACHINES

The most energy efficient and reliable
advanced PARAFLOW technology.

( In technical collaboration with Hitachi Ltd., Japan )
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VOLTAS - DIRECT FIRED
VAPOUR ABSORPTION MACHINES



EXCLUSIVE FEATURES WORKING CYCLE

4 5

Higher
calorific value 11,000 kcal/Nm3

GAS

FUEL OIL

KEROSENE

Chilling period 0.245 Nm3/h-RT
Heating period 0.106 Nm3/h-103 kcal

Chilling period 0.297 litres/hr-RT
Heating period 0.12 litres/hr-103 kcal

Lower calorific value 10,200 kcal/kg (specific gravity 0.85)

Chilling period 0.293 litres/hr-RT
Heating period 0.126 litres/hr-103 kcal

Lower calorific value 10,400 kcal/kg (specific gravity 0.8)

• At CHW outlet temperature : 7º C; CW inlet temperature : 32º C
• For higher COP VAM, consumptions shall be lower than above
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VAPOUR ABSORPTION
MACHINES

The energy efficient and reliable
advanced PARAFLOW technology.
Uses heat source: Steam / Hot water

( In technical collaboration with Hitachi Ltd., Japan )
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Vapour Absorption Machine

Li Br solution as absorbent, non-toxic 
lithium molybdate and lithium nitrate 
inhibitors and water as refrigerant are 
harmless. Also these machines are 
ozone-friendly since no usage of CFC.

Fused Sight Glasses

At strategic locations on the unit, Sight Glass 

Assembly is provided, Fused glass construction 

ensures no leakage from this part for life time and 

needs no replacements.

Inhibitors

Backed up by Hitachi’s R&D, Lithium Molybdate is 

used as inhibitor. This o�ers negligible 

non-condensible generation compared to other 

inhibitor. It is totally non-toxic and environment 

friendly.

Control Panel

Advanced Voltas branded PLC based System is a 

standard feature in Voltas VAM, with user-friendly 

colour touch screen HMI, RS-485 Communication 

port, modular construction Dual redundancy is 

provided as an optional.

High Performance Tubes

High performance �nned tubes are provided in all 

sections of absorption chillers.

Optional Features

• Di�erent MOC of tubes i.e. Cu-Ni, SS, Titanium (Ti)  

 or other special requirements can be o�ered in  

 evaporator, absorber and condenser.

• Connectivity for communication, data logging,  

 history charts, mimics to PC at remote location and  

 or to BMS, DCS Systems.

• Bearing wear monitors for canned motor pumps.

• Narrow approach at installation site exist, then unit  

 can be supplied in 2 or 3 major sections as per  

 need.

• Automatic purge system for e�ective removal of  

 non-condensible gases as continous process.

• For any other speci�c optional requirements,  

 please ask Voltas for con�rmation.

Technology

For double e�ect VAM in India, only Voltas o�ers 

world’s most preferred Parallel-Flow technology 

originally patented by Hitachi, now followed by 

majority of renowned manufactures in Japan, USA & 

other countries.

For details refer page 6, 7 & 8.

Highest E�ciency

Voltas Double E�ect VAM o�ers lowest steam 

consumption when compared with others at 

identical operating parameters. Energy e�cient 

models with lower steam consumption available.

Large Design Margins

Voltas o�ers standardisation of machine capacity 

with cooling water inlet temperature at 32ºC having 

large design margins compared to machines 

designed at 29.4ºC at identical capacity by others.

Soft Spray System

In evaporator & absorber section, Hitachi’s patented 

design fo pressurised soft spray of refrigerant & 

absorbent for excellent heat transfer co-e�cient & 

full coverage of heat transfer areas. Additional 

bene�ts are - no clogging and no need fo automatic 

cooling water shuto� valve. (Which is absolutely 

essential in gravity feed system).

HTG-U-tubes

In double e�ect VAM, U tube design is the best 

construction to take care of thermal expansion in 

high temperature zone. Voltas provides highest 

quality seamless grade SS-316 L tubes compared to 

others generally provide ferretic grade cheaper ERW 

tubes.

( Ultra-low Steam pressure machines also available )

gas or kerosene, hot exhaust gases.

SUPERIOR FEATURES



Absorber

Evaporator

Sight Glass

Condenser

Generator

Solution Heat Exchanger

SINGLE EFFECT - VAPOUR ABSORPTION MACHINE

Single E�ect VAM  LiBr - H2O CYCLE

SINGLE EFFECT MODELS HAU-H/L,D,S. WORKING OF SINGLE EFFECT MODELS HAU-H/L,D,S.

Voltas single e�ect absorption machine consists of 
two sections in one shell. The lower section houses 
the evaporator and the generator and the 
condenser. The pressure in the lower section is of the 
order of 6mm Hg(abs) while the pressure in the 
upper section is about 70mm Hg(abs). LiBr-Water 
combination is used in the operation of vapour 
absorption cycle. Water acts as the refrigerant and 
LiBr as the absorbent. Solution pump, refrigerant 
pump, heat exchanger, purge unit and the control 
panel complete the machine.

Refrigerant pump sprays the water over the 
evaporator tube bundle. The water to be chilled that 
is circulating in the evaporator tubes, gets cooled as 
the refrigerant water in the shell evaporates because 
of extremely low pressurer in the evaporator shell.

The refrigerant water vapor goes to the absorber 
through a mist-eliminator. Concentrated LiBr-water 
solution is sprayed over the absorber tube bundle. 
The refrigerant vapour is absorbed by the strong 
solution being sprayed and heat of absorption is 
removed by cooling water passing through the 

absorber tubes. The weak solution from the 
absorber is sent by the solution pump to the 
generator for recovering the refrigerant water 
vapour.

Weak solution from absorber is heated in the 
generator with the help of low pressure steam / hot 
water. The refrigerant water vapour is evaporated 
and goes to the condenser. The strong solution is 
sent down to the absorber for further absorption of 
water vapour.

To recover the heat energy from the strong solution 
returning to absorber a heat exchanger is used. The 
cold weak solution being pumped from the 
absorber picks up heat from the strong solution. This 
improves cycle e�ciency.

The water vapour evaporated in the generator at a 
higher temperature and pressure is condensed to 
liquid form in the condenser where the heat of 
condensation is picked up by the cooling water from 
the absorber inlet circulating in the condenser 
tubes. The condensed refrigerant water is returned 
to the evaporator through an expansion device. 

STEAM INLET

CONDENSATE

CW OUTLET

CHW
OUTLET

M

M

M

CHW
INLET

CW INLET

  CONTROL
VALVE



3.5
to 9 kg/cm2g)

DOUBLE EFFECT MODELS HAU-W-S, H. WORKING OF DOUBLE EFFECT MODELS HAU-W-S, H.

Double E�ect VAM  LiBr - H2O CYCLEComparison of Parallel Flow and Series Flow on Duhring Diagram

CHW
OUTLET

CW INLET

CW OUTLET

CONTROL
VALVE

M

M

M

CHW
INLET

CONDENSATE

STEAM
INLET
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EXCLUSIVE FEATURES PLANNING AND CONSTRUCTION

Lower
First-Stage
Generator
Pressure

Enabling
Floor installation
of First-Stage
Generator

1. Equipment

Items

Absorption chiller main unit

Cooling water connection piping

Foundation bolts

Vibration-isolator (rubber pads)

Refrigerant water

Steam inlet control valve

Steam inlet pressure guage

Steam inlet shut-off valve

Drainage back pressure setting valve

Steam-safety valve

Other safety and control devices

LiBr solution

Shipping

Unloading etc.

Scope of supply

0

0

x

x

0

0

x

x

x

x

0

0

x

x

Remarks

Factory supply

Piping between abdorber and condenser

Optional item

First charge only

Pneumatic type (loose supply)

For details refer to Voltas

First charge only

Shipped on truck or trailer (optional)

Optional items
2. Transportation

Compact
Design &
Single
Package
Unit

Less
Heating
Energy
Input

Lower
First-Stage
Generator
Temperature

Higher Corrosion Allowance

Increased Efficiency

Highly reliable since no
site welding is requirred

Higher Operational Allowance
on fouling of condenser/
absorber tubes

Lower Solution
Flow Rate

Note: “0” indicates “Scope of supply by Voltas”
          “x” indiactes “Out of scope of supply by Voltas”

Exclusive Features of Voltas Parallel Flow Cycle

Scope of Supply

STEAM PIPING SCHEMATIC FOR SINGLE EFFECT MACHINE 

PIPING SCHEMATIC FOR DOUBLE EFFECT MACHINE 

(A) WATER SIDE

(B) STEAM AND CONDENSATE SIDE
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Overall Dimensions and Weight - Double E�ect VAM
Single E�ect Steam Models : HAU-S

Single E�ect Low Temp. Hot Water Models : HAU-L-S

HAU-L : Single E�ect Low Temp. Hot Water VAM

Single E�ect Steam Models : HAU-S

Double E�ect Steam Models : HAU-W-S,H

HAU-W : Double E�ect Steam VAM

HAU-L : Single E�ect Low Temp. Hot Water VAM

Overall Dimensions & Weight-Single E�ect VAM

Weight in Tonnes

Weight in Tonnes

Installation Layout Requirements

Note : The specifications are subject to change without notice All dimensions in mm

All dimensions in mm

Model: HAU - W - 80S 120S 200S 300S 400S 500S 600S 700S 800S 1000H25 1250H25 1450H25 1650H25

Length (L) 2460 2750 3950 4850 4850 5850 6850 7850 8850 8800 8800 9800 9800
Width (W) 1500 1750 1750 1750 2200 2250 2300 2550 2550 2670 3150 3150 3850
Height (H) 1930 2150 2180 2200 2510 2650 2900 2950 2950 2830 3350 3350 3800
Rigging weight (T) 4.7 5.5 8.2 10.5 14.0 16.8 20.0 24.0 27.0 30.0 42.0 50.0 60.0

Model: HAU - W - 80S 120S 200S 300S 400S 500S 600S 700S 800S 1000H25 1250H25 1450H25 1650H25

A 4460 4750 5950 6850 6850 7850 8850 9850 10850 10800 10800 11800 11800
B 800 1200 2400 3200 3200 4200 5200 6200 7200 7200 7200 8200 8200
C 2500 2750 2950 3450 3900 3950 4000 4250 4550 4670 5150 5150 5850
D 500 500 600 850 850 850 850 850 1000 1000 1000 1000 1000
E 1500 1750 1750 1750 2200 2250 2300 2550 2550 2670 3150 3150 3850
F 500 500 600 850 850 850 850 850 1000 1000 1000 1000 1000

Models HAU -  120S 200S 300S 400S 500S 600S 700S 800S
 L-120S L-200S L-300S L-400S L-500S L-600S L-700S L-800S

Length (L) 2750 3950 4960 5100 5850 6850 7850 8850

Width (W) 1700 1700 1700 2250 2250 2400 2400 2400

Height (H) 2155 2155 2320 2600 2600 2850 2850 2850

Rigging weight (T) 5.0 7.2 9.6 11.4 13.8 16.0 20.0 23.0

312

200S

120S 200S 300S 400S 500S 600S 700S 800S

120 200 300 400 500 600 700 800

73 121 182 242 302 363 423 484

300S 400S 500S 600S 800S

100 150 200

12ºC In / 7ºC Out 12ºC In / 7ºC Out

31ºC In / 36ºC Out

12ºC In / 7ºC Out

31ºC In / 41ºC Out

85ºC In / 80ºC Out 90ºC In / 80ºC Out

31ºC In / 36ºC Out

250 300 400 100 150 200 250 300 350 400

150 225 300 374 450 600 150 225 300 374 450 524 600

61

6

43

6 6 6 6 8

6

4.1 4.1 6.0 6.7 8.5 9.2 4.1 4.1 6.0 6.7 8.5 9.2 9.2

8 8

6 6 6 6 6 6 66 8 8

10 10

10

4 6 6 8

1.0

8 10 10 10

102 170 255 340 425 510 595 680

912 1520 2280 3040 3800 4560 5320 6080

6

2.3 4.1 4.1 6.0 6.7 8.5 9.2 9.2

6 8 10 10 10 12 12

4 6 6 8 8 8 10 10

1 1.25 1.5 2 2 3 3 3

12 6 8 8 10 10 12 12

4 6 6 6 6 88

91 121 151 182 242 61 91 121 151 182 242212

86 129 172 215 258 344 42 63 84 105 126 168147

200S 300S 400S 500S 700S600S 800S

468 780 1170 1560 1950 2340 2730 3120 3900 4875 5655 6435

Notes :
1. Intermediate capacity models are
 available.
2. Steam pressure and steam �ow

rates mentioned above are for Dry  
Saturated steam.

3. Fouling factor for CHW, CW and HW
considering as 0.0001 metric units.

4. Above are the nominal cooling
capacities based on duty conditions  
given in the table. For capacities,  
steam consumption, etc, at duty  
conditions other than above,   
contact your nearest Voltas o�ce or  
refer quotations.

5. Lowest Chilled Water temperature :
Upto 1ºC with water and -5º C with  

 Brine.
6. Applicable standard : JIS B 8622
7. Due to continuous R&D,

speci�cations are subject to change
without notice. 

*    

(*Steam Flow rate range (Kg/hr. TR) :3.5 ~ 3.9) 

(*Steam Flow rate range (Kg/hr. TR) : 7.0 ~ 7.6) 

*
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Al - Ittefaq Steel Co., Jeddah & Dammam 

Obeikan Fibers, Riyadh 

Dynaplast, Indonesia 
(1 X 300 TR Co-generation)
Quest Vitamins, Dubai 

Eco Oil SDN, Malaysia 

Titas Dennim, Bangladesh 

Larsen & Toubro (RIL), Gujarat 

Unilever Ltd. Kolkata & Khamgoan

Aventis Pharma Ltd. Gujarat

Alok Industries, Gujarat

Meghmani Organics, Gujarat
(2 X 400 TR Co-generation)
BHEL, Bhopal 

ITC, Bhadrachalam, AP

Glaxo, Nasik 

Tisco, Jamshedpur

Century Rayon, Kalyan 

Taj Mahal Hotel, Mumbai & Delhi

State Bank of India, Delhi 
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... and many more reputed clients
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Major Salient Features:

    - Safe LiBr cycle
    - 
    Low Concentration cycle - longer life
    Advanced Microprocessor based control panel as standard supply

LiBr - H2O Cycle LiBr Cycle Diagram

Overseas Authorised Distributors:

KALTIMEX ENERGY - Indonesia, Phillipines, Thailand, Bangladesh, Australia

NORTH ZONE: DELHI (011) 66505659/66505678/66505680/66505657 CHANDIGARH (0172) 4111800 JAIPUR (0141) 6541011 LUCKNOW 
8840739788 EAST ZONE: KOLKATA (033) 66266268 / 662662283 / 66266262 BHUBANESHWAR (0674) 2747868 PATNA (0612) 2500786 RAIPUR (077) 
14033886 WEST ZONE: MUMBAI (022) 66656754/ 66656756 / 66656757 / 66656759 / 66656760 NAGPUR (0712) 6456894 AHMEDABAD (079) 
66301102 / 6630 1107 PUNE (020) 66297446 INDORE (0731) 2498616 SOUTH ZONE: CHENNAI (044) 66762357 / 66760346 / 66760355 BENGALURU (080) 
22535648 HYDERABAD (040) 66743007 COCHIN (0484) 6605527.

9100660100  
Customer Care

VOLTAS LIMITED

India. Tel: +91 22 6665 6782 / 9820883432 Email: joydeepmukherjee@voltas.com, akumbhar@voltas.com, 
binodpatra@voltas.com, Website: www.voltas.com




