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Abstract 

We know that pulses are necessary component of the human diet in world wide. In our country, approximately 13 million tons of 

pulses are produced annually and more than 70 % of these pulses are processed by dal mill. The Dal milling industry is one of the 

major growing industries. The demand of dal is growing day by day hence to meet this demand processing methods has been changed. 

Various conventional methods are adopted for milling and many machines are available but they are very huge and space consuming. 

For subsistence farmers cost of milling is unaffordable. A low cost milling machine can be used in dal mills which would help to 

reduce the cost. Such a convenient and low cost dal milling machine is being represented by us which will be also useful for 

subsistence farmers. Complete removal of the husk with less generation of powder and broken husks are the main characteristics of 

milling. Many numbers of trails are undertaken for milling to get optimum response. To increase its efficiency without compromising 

its parameters such as grinder speed, grit size, feed rate is an important aspect needed in milling industry. Hence we are representing 

such a dal mill which is compact in size and gives a better output rate than other systems. 

Keywords:  pulse milling, grit size, milling efficiency, split formation. 

--------------------------------------------------------------------- *** ------------------------------------------------------------------------ 

1. INTRODUCTION 

 

The cotyledon of dry seeds excluding seed coat is called dal. 

India is the largest producer of pulses in the world. The 

Annual production of pulses in the world in 2006–2007 is 54.4 

million tonnes and in India is around 13.2 million tonnes from 

22.5 million hectares area. India ranks first by contributing 

about 22.52% to the global. 

Pulse production and 35.2% area of global production area. In 

Human nutrition pulses play a major role. Tuvar dal is the 

commonly used pulse in India. Vegetarian people often 

consume more of these pulses. In India, almost twenty percent 

of the pulses are consumed in other forms (whole seed) while 

rests are in the form of dal or powdered form. The entire pulse 

is converted into split dal with the help of various methods and 

processes. The dal recovery varies from 62% to 75% 

depending upon the techniques used. Pulses are very important 

in world food and nutrition economy. It is an important part of 

diet. They are the primary source of protein. Pulses provide 

vitamins and minerals in a diet. An Indian meal will be 

incomplete without pulses. They are largely consumed 

because of its nutritious quality. Pulses are consumed by the 

people of every age, from a child to aged ones. They are good 

for children’s growth. There are various types of pulses such 

as chana, moong, Masoor, urad, and tuvar. The grains are 

converted into dal with the help of milling machine. The 

concept of milling machine is very old. Since then, various 

modifications have been made in dal mills. Splitting of pulses 

is ended in pulse processing. Dal grate commerce is one of the 

foremost agro giving out industries in India. Out of the figure 

up invention of 13.50 MMT of pulse in the country, 75% is 

processed by these Dal mills.   This has put India in an 

advantageous position, by on the increase its cubbyhole in its 

processing. As a result, Indian processors produce been 

proficient to enhance their output efficiency, slash depletion 

with safe condition of output. The the entire India for each 

capita burning up of pulses is about 2.8 kg for each year. In 

the north-eastern region, expenditure of pulses is in the main 
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top outstandingly in States like Assam and Manipur. 

Conservatively, charming the general using up norm of 2.8 kg 

and making an allowance for the add up populace of 365 lakhs 

in the north-eastern region, the mandate for pulses is estimated 

at 1,02,000 tonne for each year. near is no sensible dal milling 

endeavor in the north-eastern region. In rural areas, now and 

again dal milling is agreed out in rice hullers. However, 

commonly bleak dal is processed in component in neighboring 

areas of West Bengal and crushed dal re-enters the north-

eastern states. The complete construction of pulses in north-

eastern territory is about 85,000 tonne for each year, haughty 

that 80% of this amount is presented for dal milling, that the 

new tiny unit’s development 15% of the free dal, near is scope 

for over 15 tiny units with once a year milling role of 700 

tonnes of dal to be solidify up.  

       This dal mill is compact in size It’s construction is simple 

and very easy to handle. This consists of vertical grinding 

stones that are used for the splitting of pulses. The shelled dal 

is passed through grinding stone with the help of hopper. The 

stones are provided with various sizes of lines for different 

dals being processed. The removal of the outer layer and 

splitting the grain into two equal parts is called as pulse 

milling. 

 

1.1 Processes used for pulse making mills 

 

A pulse milling machine mainly consist three operations 

namely: Cleaning, Conditioning and milling. 

Cleaning:The cleaning sort out starts from acceptance of 

skinned bits and pieces (whole pulses) from gunny bags to the 

factory place receipt area. The pulses are high-minded ad 

infinitum with the assist of container pulley (B/E) and fed to a 

cleaning screen. The cleaning guard comprises of perforated 

cylindrical metal layer with holes of many sizes. The 

impurities such as dirt, dust, transplant leftover remains, shells 

of pulses etc. are cleaned also by show through the vet or by 

blowing left the impurities with the prevent of axial fans. 

Some units besides handle destroyers to eradicate gravel from 

the pulses. The pulses are it follows that agreed through a rigid 

of rubber rollers (called spin machine) to polish adhered dust 

etc. and to split the tips of pulses (called Nakku) which is once 

more approved through a 2nd or 3rd hard of revolving screens 

for transmission the impurities. 

 

Conditioning:The conditioning course involves single-

mindedness of moreover fill with tears or grease to the cleaned 

pulses followed by sopping wet for most wanted hours and 

each sun-drying or muggy ventilate drying. For the pulses like 

chana, run is old for conditioning, but for other pulses such as 

Arhar, Moong, Urad, Masoor etc., vegetable oils are second-

hand as conditioning agent. The chana pulses are sun-dried but 

other pulses are in the main dried by means of angry express 

dryer. The like a drowned rat time differs from pulses to pulses 

which are about 6 hrs. or added and depends upon the route 

humidity requirement, sort of bleeding material, its quality, 

amount and the like. 

 

Milling: The milling process mainly involves application of 

abrasive force in various types of rollers to remove (separate) 

the outer shell of pulses, which is followed by shearing of 

pulses in two halves in grinders/chakkis. The type and material 

of the rolls and grinders varies for different type of pulses and 

depends upon various process parameters such as inherent 

moisture in the pulses, size of pulses and other factors. 

 

2. REVIEW OF LITERATURE 

 

Mr. Vijay K.Singh,“Testing and evaluation of CFTRI 

dal mill for pigeon pea”has suggested that the presentation 

report of CFTRI dal crush by UPAS-120 sort of pigeon pea as 

unprocessed and treated grains. The apparatus act was 

conceded out in span of top figure grains key in and output 

capacity, dehusking efficiency, milling efficiency, dal 

recovery, characteristic index. In dehydrated milling method, it 

was establish that the most grains effort and output 

competence were 83.77 kg/h and 54.86 kg/h, respectively. The 

mechanism dehusking efficiency, milling efficiency, dal 

recovery, property index, were 98.97%, 89.31%, 75.21%, 

89.34%, correspondingly even as the pearled grains, broken, 

powder, pod and unhusked grains were 4.35%, 2.90%, 5.68% 

16.20, and 0.03%, respectively. The country spending at no 

inserts and weight state of affairs was 0.92 and 1.19 kW/h, 

respectively. Also in wet milling method, the limit grains say 

and output competence were 93.21 kg/h and 63.79 kg/h, 

respectively. The automaton dehusking efficiency, milling 

efficiency, dal recovery, characteristic index, were 98.90%, 

92.83%, 75.21%, 92.93%, correspondingly time the pearled 

grains, broken, powder, peapod and unhusked grains are 

2.62%, 2.90%, 4.11% 16.23, and 0.10%, respectively. The 

engine capacity drinking at no oppress and oppress setting are 

0.92 and 1.03 kW/ h, respectively. The group is primarily 

inescapable for homework of pulse splits (dal) from 

pigeonpea, black gram, grassy gram, soybean, etc. labors were 

prepared to analyze its efficacy for cleaning of come down 

precious bottle green gram to enhance its versatility. The hail 

precious and dry grains of verdant gram might be efficiently 

cleaned and polished by means of leather roller, by in service 

the appliance at 900 rpm with provide for quotient of 300 kg/h. 

The cleaned lush gram may well fetch 8.3 % superior advertise 

consequences over uncleaned one. The grains samples of Tur 

dal processed through polisher appliance give improve on 

shine and and it was institute that at hand is increase in the 

quality of Tur dal. [1] 

 

 

Mr. N.V. Shende, “A Case Study of PKV mini dal 

mill ” explains, for the necessary of polished product, pulses 

formed in rural areas, is transported to built-up areas, 

somewhere ad dal mills are situated. If the pulses are 
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processed at rural level, this gratuitous taxation of shipping 

expense on producer container be reduced. In purchase to 

come up with key to these harms a minor endeavor at rural 

parallel is crucial for which the PKV small dal grind is 

residential and more refined for its flexible advantage 

(cleaning, grading of grains and polishing of gash dal). It 

operates via two pony brawn on its own point exciting motor. 

just about every part of pulses know how to be dehulled with 

this machinery and the harvest are fairly equal with that of the 

on hand mercantile dal mills. This fix is commercially 

manufactured and accessible in the market. The giving out 

power of this dal granulate is 100125 kg/h for pigeon pea and 

125-150 kg/h for olive and black gram. The respective 

recoveries are 72-75% and 82-85%, which is superior to the 

change of open tone of voice mill. It avoids dirty air and 

provides relaxed operation. The technology offers rural 

employment through micro enterprise. The offer expenditure 

of PKV minuscule dal powder is Rs. 55000 and 538 units of 

PKV baby dal pound obtain been sold to countless 

entrepreneurs therefore other. [2]  

 

Mr. Yogesh Yugal, “Technological Advancement in 

Pulse Industry” stated that the period deals with the delve 

into methodology, facts cool from the many sources, reason 

schoolwork which is ready in one of pulse doling out industry. 

miniature position pound (20-40) tons/per day adding together 

to asking price of overheads, resources, infrastructure, and 

expense of operation–leads to elevated rate of Production. 

advertise burden are met by procuring readymade Dal from 

handing out centres. trait principles are in receipt of further 

and extra stringent bazaar difficulty for ISO 22000. Since 

pulses are consumed in dehusked and part form, the 

dispensation of pulses assumes portion of importance. The 

handing out units make easier in transforming the bloody 

grains, legumes into ripe form.  The objective deals with 

technological expansion in pulse dispensation industry.  assay 

from unfilled Dal mill: 1. moderately subtle yield, never the 

same superiority and other consumables.  2. Countless 

machinery are founded in a row idle without product- 

assassination expensive energy. .Lot of leakages appointed to 

destitute excellence of equipment and not the done thing 

engineering. 4. Creates dust mixes food with by- products. 5. 

As it is a (20-30) ton for each day community non-automated, 

powder having personality starters, without any extra 

monitoring facilities.  6. The manufacturing requires 15 fill 

with to dash the downright system (including unloading, 

bagging and loading laborers) 7. Owners are utterly occupied 

in studying the sell intelligence, cost movements, collecting 

and analyzing records from innumerable markets in India. 

expend a lesser amount of time in plummeting the losses in 

production/processing.  [3] 

 

 S. Mangaraj& K. P. Singh, “Optimization of 

Machine Parameters for Milling of Pigeon Pea Using 

RSM”explains that Optimization of robot parameters via 

rejoinder break the surface slant (RSM) importantly 

overcomes the facts of experimental trials normally undertaken 

for milling review of pigeon pea away from each other from 

maximizing the output of the system. The on your own milling 

parameters for essential Institute of Agricultural commerce dal 

grate viz., breaker speed, emery bravery size, and nourish 

charge were optimized for pigeon pea dehulling by means of 

RSM. The breaker peripheral promptness of 9.6 m/s, emery 

clench extent 1 mm, and nosh grade 111 kg/h were establish 

optimal. The dal recovery and milling efficiency at optimized 

autonomous parameters were 75% and 80%, respectively. 

automaton the CIAE dal grate with global dimensions of 

770×630×1,020 mm, out-and-out stress 90 kg (without motor), 

size 100 kg/h, sovereign state piece 2 hp emotional motor, 

industry constraint two (one to conduct and a different to 

load/unload grains) was second-hand for altogether the milling 

studies. It consists of a nourish hopper, provide for screw, 

shaft, pulley, frame, and harsh breaker cylinder. The rude 

breaker rotated inside the perforated conceal cage. Dehulling 

took residence appropriate to friction between grain and severe 

surface. Scratching of unprocessed grain and milling of 

pretreated grains was additionally prepared in the equal 

grate.[4] 

 

 

Mr. A. V. Vanalkar, “Design, fabrication and 

Performance Evaluation of Polisher Machine of Mini 

Dal Mill”explains the cotyledon of dehydrate seeds apart 

from seed coat is called dal. In India and a lot of Asian 

countries, Pigeonpea is predominantly consumed as dhal good 

enough appearance, texture, palatability, digestibility, and by 

and large dietetic quality. The polishing is one of the crucial 

assess appendage steps in Dal processing. The polishing is 

finished to convalesce the facade of the Dal, which helps in 

natty premium fee to the processor. Entirety pulses such as 

pea, black gram, lush gram, and splits(dal) are polished for 

merit adding. several regulars favour unpolished dal, but 

others hardship dal with good-looking colour( polished dal). 

Accordingly, dal is polished in poles apart behaviour such as 

nylon polish, oil-water polish, colour refinement and 

accordingly on. Polishing is a course of abstraction of 

superficial layer from a surface. The cylindrical breaker 

mounted with testing rubber, leather or emery conduit polisher 

and breaker mounted with brushes are old for the purpose. The 

powder particles are impassive by abrasion action. hurry and 

sizes of these types of polisher are alike to individuals of the 

cylindrical dehusking roller. an additional category of 

machinery provided for this rationale is a lay down of screw 

conveyors prearranged in run for frequent rubbings. The 

flights and gleam are enclosed with nylon rope or velvet cloth. 

The tempo of all screw conveyor varies. The recurring chafing 

adds to the sheen of the dal, which makes it other attractive. 

These polishers are universally renowned as nylon polisher or 

velet polisher, depending on bits and pieces old and are open 

in a ready of 2, 3,  4 or 5 screw conveyors. The splitting and 

polishing is ended to increase in intensity the projection get-

up-and-go of pigeon pea. The Dal mills are old for splitting of 

pulse into two cotyledons followed by polishing. Seed care to 

relegate cargo space losses is apt increasingly vital.  [5] 
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Mr. Rajesh Kumar, “Performance Evaluation of 

Pulse Milling Machines”explains about formation of 

dehulled complete grains and dehulled splits in dehulling 

device are pet for pulses (except for pigeon pea in India only). 

Therefore, yield of evident dal represents the effectiveness of 

the dehulling mechanism to produce most wanted material. 

Further, it is chief to predict the knack of a system to produce 

pet material. Dehulling file may be the fitting parameter to hint 

at the capability of structure to subtract hull effectively. 

Largely carrying out of a structure is adjudged by its facility to 

produce most beloved stuff with smallest possible creation 

loss. so dehulling efficiency may be the right line of attack to 

evaluate the organization performance. Further, making of 

undesired fractions (broken and powder) by the instrument 

provides the scope of step up in the system. Hence, dehulling 

cost may be the correct to point out the limitations of the 

device. [6] 

 

Mr. Nwosu J. N, “The Antinutritional Properties and 

Ease of Dehulling on the Proximate Composition of 

Pigeon pea as Affected by Malting”states that  the 

produce of malting and the reduce of dehulling on the 

proximate symphony and the anti-nutritional properties of 

Pigeon Pea (Cajanus cajan) was studied. The pigeon peas were 

steeped for 24hours and 48 hours correspondingly and 

afterward malted for 4days after which they were dried, 

dehulled and bring down into flour. The proximate 

organization decreased under every one of the malting 

environment except for protein that better from 18.90% to 

24.78% as a outcome of enzymes drawn in in the degradation 

of the malted sample, and carbohydrates that as well better 

from 58.40% to 60.57% as a findings of dwindle in the other 

values. Examination of the antinutritional factors showed a 

momentous decline (p £ 0.05) for phytate, saponin, HCN, 

Alkaloids and Tanin. Also, here was no momentous diversity 

(p ³ 0.05) in phenol and Oxalate as the steeping and 

germination time greater than before from 24hours to 48 hours 

and 24 hours to 96 hours correspondingly. [7] 

 

Mr. A. Opoku, “Conditioning and Dehulling of 

Pigeon Peas and Mung Beans” tells aboutthe higher 

amounts of dehulled kernels were shaped what time pigeon 

pea was subjected to steaming,  drying and tempering. After 

sweltering and drying, the samples were tempered for 4, 8, 12 

and 24 h. here were furthermore samples that were not 

tempered. Tempering for 8 h and 12 h did not exhibition any 

major differences in the mark of dehulling, effectiveness of 

dehulling, dehulling directory and taken as a whole dehulling 

efficiency. Mutually resulted in elevated percentage of 

dehulled kernels (75.9% for E3 and 76.1% for E4) and the 

dehulling indices were 0.77 for E3 (8 h tempering) and 0.79 

for E4 (12 h tempering). But in the argument of yield of fines, 

E4 gave a junior percentage (3.8%) than E3 (5.3 %). Similarly, 

the generally dehulling efficiency was same peak for E4. By 

comparing the global efficiency of completely the treatments 

the supreme help of 80.3% was obtained for E4, which was 

followed by E3 with 78.4%. This may be attributed to the 

information that the kernels were painstaking dehulled at what 

time 90% of the hulls were removed. conduct E1 (steaming 

and drying) gave short percentage of dehulled kernels (29.5%) 

with a dehulling manifestation of -0.17 and an general 

dehulling efficiency of 17.3% compared to other treatments in 

the scorching method.[8] 

 

3. CONCLUSION 

This paper under look at a review based study into the Pulse 

Milling Machine in terms of its background, originality current 

status and researches. 

This data is significant for developing new design related to 

Pulse Milling. By getting more efficiency in milling with the 

minimum use of energy and space atreasonable cost.  

 It is observed that traditional milling machines takes more 

floor space area for the splitting of grains also the rate is less. 

The power consumption in this process is more and the output 

as compared to the power and size is less and it also becomes 

unaffordable for various farmers. So to overcome these 

problems, we are designing a compact and affordable pulse 

milling machine. It provides a higher rate of outcome as 

compared to the traditional milling machines at low power 

consumption rate. It also provide an additional source of 

income for the farmers which will help them for their well-

being.  

 

4. REFERENCES 

 

[1] Mr. Vijay K. Singh, “Testing and evaluation of CFTRI dal 

mill for pigeon pea,” International Journal of 

Agricultural Engineering, Volume 10, Issue 2,  October, 

2017, 239-245 

 

[2]  N. V. Shende,”Technology adoption and their impact on 

formers : A Case study of PKV Mini Dal Mill in 

VidarbhaRegion”Asian Resonance ,VOL.-II, ISSUE-IV, 

OCTOBER-2013    

 

[3] Yogesh Yugal, Kishore Biyani, “Technological 

Advancement In Pulse Industry” International Journal Of 

Pure And Applied Research In Engineering And 

Technology, 2016; Volume 5 (2): 90-102 

 

[4] Mangaraj S. and SinghK. P., “ Milling Study of Multiple 

Pulses Using CIAE Dhal Mill for Optimal Responses”―J 

http://www.ijfeat.org/


    Issue 2 vol 4 (sspace wardha)                                                                                          ISSN: 2321-8134 

http://www.ijfeat.org (C) International Journal For Engineering Applications and Technology  

Food Process Technol, Volume 2,  Issue 21 0.4172/2157-

7110.1000110 

 

[5] Sagar H. Bagade1, Prof. S. R. Ikhar2, Dr. A. V. 

Vanalkar3, “Design, fabrication and Performance 

Evaluation of Polisher Machine of Mini Dal 

Mill”International Journal of Engineering Research and 

General Science Volume 2, Issue 5, August – September 

2014 ISSN 2091-2730 

 

[6] Rajesh Kumar Vishwakarma, Ram Kishore Gupta and D. 

Mridula, “Performance Evaluation of Pulse Milling 

Machines”ICAR-Central Institute of Post-Harvest 

Engineering & Technology, P.O. PAU, Ludhiana-141004, 

Punjab, India 

 

[7] Nwosu J. N, Ojukwu M, Ogueke C. C, Ahaotu I, and 

Owuamanam C. I., “The Antinutritional Properties and 

Ease of Dehulling” International Journal of Engineering 

Research and General Science Volume 2, Issue 5, August 

– September 2014 ISSN 2091-2730    

 

[8] Opoku A., Tabil1 L., Sundaram J., Crerar W.J. and Park 

S.J., “Conditioning and Dehulling of Pigeon Peas and 

Mung Beans” ,CSAE/SCGR 2003, Paper No. 03-347 

 

 

 

 

 

 

 

 

 

 

http://www.ijfeat.org/

