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|, CONSIDERATIONS ON THE TECHNIQUE ©OF PRODUCTION
BY
IR M.L,'T HART

THE FIRST TRIALS ON ARTIFICIAL ORYING OF GRASS WERE
MADE IN 1948  UNDER SUPERVISION O©OF DR FRANKENA, SOON CONSI-
DERABLE DEVELOPMENTS WERE NOTICEABLE AND AT THE SAME TIME
ALSO DRYING OQF LUCERNE BECAME OF GREAT IMPORTANCE,

THE TOTAL PRODUCTION IN 1948 AMOUNTED To 50.000 TONS,
55 PER CENT OF WHICH WAS DRIED GRASS AND 45 PER CENT
DR1ED LUCERNE AND RED CLOVER,

ARTIFICIAL DRYING HAS BECOME A GENERAL PRACTICE FOR
TWO TYPES OF HOLDING, ViZ, FOR PURE PASTURE HOLDINGS, FOR
THE SELF-SUPPLY OF FODDER DURING THE WINTER MONTHS AND
FOR ALMOST PURE ARABLE HOLDINGS WITH LITTLE LIVESTOCK FOR
DRYING LUCERNE FOR SALE,

ON THE PASTURE HOLDINGS ONLY A SMALL PROPORTION OF
THE GRASS IS DRIED ARTIFICIALLY, USUALLY NOT MORE THAN 200 -
500 K6S PER HA OF GRASSLAND OR 3 -6 % OF THE TOTAL GRASS
YIELD, ONLY IN EXCEPTIONAL CASES THE WHOLE GRASS CROP OF
A FARM IS ORIED AND SOLD; THE GENERAL OPINION 15 THAT
IT WILL BE VERY DIFFICULT INDEED TO MAINTAIN THE FERTILI=-
TY OF THE SOIL ON SUCH HOLDINGS IN THE COURSE OF YEARS,

IN AREAS OF MIXED FARMING, IT t8 DIFFICULT TO SUPPLY
THE DRYING PLANTS REGULARLY WITH SUFFICIENT RAW MATERIAL,
THE CAUSE BEING ON THE ONE HAND THAT ON PASTURE TYPES
OF FARMS WHERE ORGANIC MANURE IS REGULARLY APPLIED TO THE
GRASSLAND, GROWTH S MORE REGULAR DURING SUMMER AND, ON THE
OTHER HAND, THAT ON MIXED FARMS MOST OF THE GRASSLAND IS
PASTURE, BEING REGULARLY GRAZED AND ONLY IN SPRING AND
EARLY SUMMER SOME GRASS CAN BE SPARED FOR PRESERVATION TO
WINTER FOODER, ON GRASSLAND FARMS A MUCH LARGER PROPORTION
OF THE GRASS YIELD IS SAVED FOR WINTER FODDER (uUP TO
40 7% OF THE ANNUAL YIELD) AND IT IS MUCH EASIER TOo SsuP-
PLY THE ORYING PLANTS REGULARLY WITH SOME OF THE GRASS
PRODUCED,

IN PRACTICE, HOWEVER, ALSO GRASSLAND FARMS ARE RATHER
SHORT OF GRASS DURING THE MONTHS OF JUNE AND JULY, AND
CONSEQUENTLY ALSO IN GRASSLAND DOISTRICTS THE DRYING PLANTS
SUFFER FRCM A SHORTAGE OF RAW MATERIAL, PARTICULARLY IF
THE WEATHER IS UNFAVOURABLE FOR THE GRASS CROP,

IN ORDER TO MEET THE DIFFICULTY OF SHORT SUPPLIES
DURING THE SUMMER MONTHS, SEVERAL MEASURES IN THE FIELD OF
GRASSLAND MANAGEMENT CAN BE TAKEN, SUPPLEMENTATION OF THE
WATERSUPPLY BY SUB=IRRIGATION (INFILTRATION) 1S APPLIED IN
SEVERAL DISTRICTS OF THE NETHERLANDS: SPRINKLING 1S TRIED
OUT IN COLLABORATION WITH ONE OF THE DRYING PLANTS, BOTH
METHODS RENDER SATISFACTORY RESULTS BUT YET IM SEVERAL
CASES FURTHER INVESTIGATIONS ARE NECESSARY |IN GORDER TO
ASCERTAIN THAT THESE METHODS ARE REALLY PAYING PROPOSITIONS,
PROPER MANURIAL TREATMENT ANDO MORE PARTICULARLY ORGANIC
MANURING ARE UNDOUBTEDLY OF GREAT SIGNIFICANCE TO A SAT!Sw
FACTORY GROWTH OF GRASS DURING THE SUMMER,

: IN PRACTICE IT IS POSSIBLE TO ACHIEVE 1500 - 2500 Ef=-
FECTIVE RUNNING HOURS A YEAR FOR A DRYING PLANT IN A
GRASSLAND DISTRICT, ASSUMING THAT THE WEATHER - CONDITIONS ARE
NORMAL, BUT THE NUMBER OF EFFECTIVE RUNNING HOURS A YEAR
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IN MIXED FARMING DISTRICTS {S OFTEN NOT MORE THAN 1000 =
1500,

ANOTHER IMPORTANT ITEM 1S THE INFLUENCE OF GRASSLAND
MANAGEMENT AND THRIVING CONDITION OF THE GRASS CROP ON
THE QUALITY OF THE DORIED ARTICLE, THE ©OECIDING MEASURE OF
VALUE OF THE GRASS IS TS PROTEIN CONTENT, WHICH CAN
VARY FROM 5 - 30 % OF THE ©DRY MATTER, THIS VARIATION
DEPENDS TO A LARGE DEGREE UPON THE STAGE OF MATURITY OF
THE GRASS, WHEN MOWN AND TS MANURIAL TREATMENT, ESPECIALLY
IN EARLY SUMMER THE PROTEIN CONTENT DROPS QUiICKLY WHEN
THE GRASS GETS OLDER, IF GRASS OF A 5 WEEKS GROWTH IS
MOWN IN MAY, IT CAN BE ASSUMED, THAT, UNDER DUTCH CONDI-
TIONS, THE CRUDE-PROTEIN CONTENT WILL BE 18 « 20 % IN THE
DRY MATTER, N JUNE = JULY 15 « 17 % AND AFTER JULY T WILL
INCREASE TOo 20 = 25 9%,
: IN EARLY SUMMER A DELAY IN MOWING OF ONE WEEK
CAUSED A DROP OF THE PROTEIN CONTENT of 1,5%. 1F 17 %
CRUDE-PROTEIN IN THE DRY MATTER IS CONSIDERED TO BE THE
MINIMUM AIMED AT, THE CONSEQUENCE WILL BE THAT A FIRST
CUT OF GRASS CAN ONLY BE MowN UP To 20TH may, AND AFTER
THAT DATE RECOURSE SHOULD BE TAKEN TO A SECOND CUT OR
TO GRASSLAND, THAT THEN HAS ALREADY BEEN GRAZED ONCE, IN
LATE~-SUMIAER THE CONTENT DROPS SLOWER AS THE GRASS DOES NOT
DEVELOP ANY MORE INFLORESCENCE-STALKS, BY MOWING WHILE THE
GRASS 15 STILL YOUNG ENOUGH ONE CAN MAKE SURE OF A
SATISFACTORILY HIGH PROTEIN CONTENT, BUT A ~PAYING YIELD
MUST AMOUNT TO APPROXIMATELY 2000 KéS DRY MATTER PER HA
AND IT IS ONLY POSSIBLE TO ATTAIN THIS COMBINATION OF
SATISFACTORY YIELD AND SATISFACTORY QUALITY WITH A WELL
THRIVING CROP, IN SUMMER |IT OFTEN PROVES [IMPCSSIBLE TO COM=
PLY WITH THESE REQUIREMENTS AND THEREFORE THE QUALITY OF .
THE DRIED GRASS IS LEAST SATISFACTORY IN THE MONTHS OF
JUNE AND JULY., BY APPLYING NITROGENEOUS MANURES, 1T IS POS~-
SIBLE TO APPROXIMATE THE TARGET, AS THEY STIMULATE GROWTH,
BY APPLYING 40 KGS PURE N PER HA PER CUT THE YIELD OF
2000 x¢ DRY MATTER AIMED AT IS ATTAINED SoME 10 - 14 DAYS
SCONER, AND THE GRASS CAN BE CUT AT A YOUNGER STAGE, IN
ADDITION AN APPLICATION OF NITROGEN RESULTS IN AN INCREASE
OF PROTEIN CONTENT (WITHOUT ALTERING THE DATE OF MOWING),
BUT THIS AFFECT VARIES, AMOUNTING TO AN APPROXIMATE AVERAGE
OF 1 % CRUDE-PROTEIN IN GRASS OF ONE MONTH GROWTH B8Y
- APPLICATION OF 40 k6 N/HA,

THE EFFECT OF NITROGEN IS SHOWN CLEARLY B8Y THE
AVERAGE CRUDE-PROTEIN CONTENTS DETERMINED DURING THE WAR,
WHEN NITROGENOUS FERTILIZERS WERE SCARCE,

1941 17,
1942 17,
1943 16,
1944 15,
1946 17,
1947 17,
1948 18,

IT IS COMMON PRACTICE TO APPLY THE NITROGEN AT THE
BEGINNING OF THE GROWING SEASON; BY LATER APPLICATIONS E.G.
10 DAYS BEFORE MOWING, THE CRUDE-PROTEIN CONTENT CAN INCREASE
MORE YET, BUT THEN THERE 1S THE RISK THAT THE GRASS - WILL
CONTAIN SOME NITRATES WHEN MCWN, WHICH COULD ENDANGER THE

P
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HEALTH OF LIVESTOCK, THE SAME CAN OCCUR, HOWEVER, WITH VERY
LARGE APPLICATIONS AT THE BEGINNING OF THE GROWING SEASON,
CONSEQUENTLY NOT WORE THAN 40 -« 50 KGS PURE N PER HA ARE
USUALLY APPLIED PER CUT,

AS HAS ALREADY BEEN MENTIONED, IN ADDITION TO GRASS,
LUCERNE S DRIED ARTIFICIALLY ON A LARGE SCALE, TH!IS CROP
'S GROWN WITH THE AIM TO ORY AND THEN TO SELL IT; BUT
PART OF THE CROP 1S SOMETIMES MADE INTO HAY, IN THIS
CASE THE DRYING PLANTS ARE USUALLY REGULARLY SUPPLIED WITH
RAW MATERIAL AS THE CROP 1S LESS SUSCEPTIBLE TO DROUGHT
AND THE PROTEIN CONTENT DOES NOT DROP SO QUICKLY WHEN
THE CRQOP GETS MORE MATURE, WITH THE FIRST CUT E,G, A DROP
HAS BEEN NOTICED of 1,0 7% PER WEEK, AND CONSEQUENTLY RGOUND
15TH  JUNE THE CRUDE-PROTEIN CONTENT OF THE DRY MATTER WAS
STILL 18 %,

FOUR CUTS ARE ORIED, THE FIRST CUT BEING THE HEAVIEST
ESTIMATED AT AN AVERAGE VYIELD oOF 4000 - 5000 K6s OF THE
DRIED ARTICLE PER HA, THE FQURTH ONE BEING THE LIGHTEST
WITH AN AVERAGE ©OF 800 Xx6s ©ORY PER HaA,

BETWEEN THE FIRST AND SECOND CUT A PERIOD OF A FEW
WEEKS OCCUR WITH A SHORTAGE COF SUFFICIENT RAW MATERIAL
OF SATISFACTORY QUALITY. IN THE AUTUMN RATHER LARGE QUANTi=
TIES OF RED CLOVER ARE DRIED, WHICH WAS GROWN WITH A
NURSE CROP OF CEREALS,
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I, THC TECHNICAL ARRANGEMENT OF GREEN CROP DORYING PLANTS
BY
PROF,IR J,J,l,SPRENGER

GENERAL CONSIDERATIONS, ACCCRDING TO THEIR OCSIGN THE
DRIERS NOW OPERATING IN THIS COUNTRY CAN BE DIVIDED INTO
TWO GROUPS:

1, MECHANICAL TRANSPORTATION DRIERS, THE MATERIAL TO BE
ORIED IS TRANSFERRED MECHAN]|CALLY,

2, PNEUMATIC ORIFRS, THE MATERIAL TO BE ©DRIED S FLOATING
IN A CURRENT OF AfR BY WHICH IT S TRANSFERRED AND
DRIED,

IN BOTH CASLCS DRYING IS5 ACCOMPLISHED BY HOT AR, THE
TEMPERATURE BEING 100 - 2000 ¢ AT THE INLET OF CONVEYOR
DRYING PLANTS)} BUT WITH PNEUMATIC_ PLANTS MUCH HIGHER TEM=-
PERATURES ARE APPLIED {upP To 80Q° ¢). :

FOR ECONOMIC REASONS VACUUM DRIERS ARE NOT USED FOR
DRYING FODDER CROPS,

IN THE ©DRYING PROCESS ALWAYS TWO STAGES CAN BE DIS-
TINGUISHED VvI|Z,: '

. FROM THE ORIGINAL MOISTURE CONTENT UP TO THE MomgyT
THAT THE VAPOUR PRESSURE ODROPS NOTICEABLY {27 - 32 %
MOISTURE CONTENT ORY BASIS), DURING THIS STAGE THE SUR=-
FACE WATER AND THE WATER IN THE WIDE PORES OF THE
GRASS EVAPQRATES, AND ‘

it, FROM THIS STATE OF HUMIDITY TItL THE FINAL MOISTURE

CONTENT (B - 13,5 % D.B,) HAS BEEN ATTAINED, DURING THIS
STAGE OF THE PROCESS CAPILLARY WATER IS REMOVED FOR
WHICH MUCH WORK IS REQUIRED, THE TEMPERATURE OF THE
MATERIAL ALSO RISES RAPIOLY HERE, .

ACCORDING TO EXPERIMENTS PERFORMED B8Y AUTHOR THE RATE

OF EVAPORATION DURING BOTH STAGES IS ACCURATELY EXPRESSED
BY THE FORMULAZ

-Q_V!=W'A'.'...........'.(1)

DT B

W = MOISTURE CONTENT IN PER CENT OF DRY MATTER (DRY BASIS),
T = TIME REQUIRED FOR DRYING,

A AND B ARE CONSTANTS, BUT THEY ARE DIFFERENT FOR EACH
STAGE,

?Y) INTEGRATION, THE FOLLOWING EQUATION WILL BE DERIVED
FrROM (1)1

+

LN(W—A)m-g-ec-...........'(2)

THE VALUE OF THE CONSTANT ¢ BEING: LN {Wo - A). IN CONSE-
QUENCE OF HEATING OF THE MATERIAL WHEN THE PROCESS 15
STARTED, SMALL DEVIATIONS oOF LN (wop - A) ARE OBSERVED AT
FIRST IN REGARD TO THE CALCULATED VALUE OF ¢,

ACCORDING TO THE DESIGN OF THE DRYING PLANTS USED,
AS A RULE RESULTING FROM PRACTICAL EXPERIENCE, THESE Two
STAGES ARE SOMETIMES OBVIOUSLY SEPARATE AND IN OTHER CASES
NOT, .

THERE ARE DRIERS OPERATING CONTINUOUSLY BUT ALSO PLANTS
ACTING ACCORDING TO A BATCH SYSTEM,
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GENERALLY, HOWEVER, CONTINUITY WiLL BE PREFERRED,

MECHANICAL TRANSPQORTATION DRIERS CAN BE SUBDIVISED
AGAIN, VI2Z,

, SIMPLE TRAY DRIERS
, ROTATING DRUM DORIERS
. BAND CONVEYOR DRIERS
. TUNNEL DRIERS
. SPIRAL TUBE DRIERS

THE DIFFICULTY EXPERIENCED WITH IRAY DRYING IS THAT
FOR PRACTICAL REASONS IT IS NECESSARY TO BLOW THE AlR
THROUGH THE OGRASS FROM UNDERNEATH TO THE TOP, THE VELOCITY
OF THE AIR CURRENT 1S LIMITED AS THE GRASS TOP LAYER
WOULD OTHERWISE BE BLOWN FROM TS PLACE. THE BOTTOM LAYCRS
DRY QUICKER THAN THE HIGHER ONES AND THEREFORE DRYING
MUST BE PERFORMED |IN STAGES., THE GRASS CAN BE MIXED BY
5LIDING THE PARTLY ODRIED GRASS TO A LOWER TRAY AND
TURNING IT OVER OR OTHERWISE BY TEDDING,

FOR MODERN GRASS DRYING SIMPLE TRAY DRIERS ARE NOW
OBSOLETE,

ROTATING DRUM DRIERS CAN BE LIKENED TO A TRAY BEING
ROLLED UP, THE MATERIAL BEING CONTINUOUSLY MOVING [INSIDE AS
THE DRUM TURNS AROUND ITS AX}S, THE DRYING AIR CAN FLOW
THROUGH THE PERFORATED DRUM WALL, THE GRASS BEING REPEATED-
LY LIFTED UP BY PROJECTIONS ON THE INNER DRUM SURFACE
AND DROPPING DOWN AGAIN BY 1TS GRAVITY,

BAND CONVEYOR DRIERS CAN BE COMPARED WITH A SLOWLY
MOVING HORIZONTAL TRAY AND CONSEQUENTLY ALSO HERE SHIFTING
OF THE GRASS DURING THE PROCESS 1S NECESSARY BUT OfFFl~
CULT TO PERFORM, USUALLY THE LAYER OF GRASS PUT ON IS
SHALLOWER THAN ON A STATIONARY TRAY, BUT THE RISK THAT
_GAPS - IN THE LAYER WILL BE GCAUSED INCREASES. AIR WILL ES~-
CAPE THRQUGH THESE GAPS,

USUALLY THESE PLANTS ARE FITTED WITH TWO CONVEYORS
MOVING AT DIFFERENT SPEEDS. HEREBY IT IS POSSIBLE TO PRO=~
VIDE BOTH CONVEYORS WITH LAYERS OF ABOUT THE SAME THJCK-
NESS IN SPITE OF THE OECREASE OF VOLUME DURING THE
DRYING PROCESS,

THE _TUNNEL DRIER CONSISTS OF A STATIONARY HORIZONTAL CYLINDER
WiITH. CLOSED SHEETING, THE GRASS IS CONTINUALLY TEDDIED BY
INGENIOUSLY F{TTED HAYFORKS, FIXED TO A REVOLVING SHAFT IN
THE  CENTRE,

THE _SPIRAL TUBF DRIER 15 ACTUALLY A COMBINATION OF
A  PNEUMATIC AND A TRANSPORTATION DRIER. A SQUARE SPIRAL
TUBE IS WOUND AROUND AN OPEN DRUM, THE DRYING AIR FLOWING
THROUGH THE SPIRAL, THE GRASS, BEING CHOPPED BEFOREHAND, EN-
TERS THE OPENING OF THE TUBE AND KEEPS MOVING OWING TO
THE ROTATION. WHEN THE MATERIAL IS SUFFICIENTLY DRY, AND
THEREFORE HAS ATTAINED A LOW SPECIFIC GRAVITY, IT 158
CARRIED OFF WITH THE DRYING AIR,

BY APPLYING CERTAIN SYSTEMS OF DRYING, PARTICULARLY
THE PNEUMATIC SYSTEM, IT IS NECESSARY THAT THE GRASS IS
CHOPPED UP BEFORE IT ENTERS THE DRIER, AFTER THE DRY
ARTICLE HAS BEEN SEPARATED FROM THE DRYING AIR IN A CY=-
CLONE T ENTERS A HAMMER MILL, WHERE IT 1S GROUND {NTO
MEAL, USUALLY THESE HAMMER MILLS ARE EXPENSIVE MACHINES, AS
THEY CONSUME MUCH ELECTRIC POWER (30 - 70 xw). A NEW
DEVELOPMENT IS THAT THE DRIED MATERIAL (S MOISTENED, SOME
MOLASSES BEING ADDED SOMETIMES, AND PRESSED INTO SMALL
CUBES, THIS GIVES RISE TO THE QUESTION, WHETHER IT WOULD
NOT BE MORE PRACTICAL TO CHOP THE GRASS UP SOMEWHAT
FINER AND AFTER BEING DRIED, PRESS IT INTO CAKES OR TaA-

Mo oOowPe




-7 -

BLETS WITHOUT SUBJECTION TO GRINDING IN A HAMMER MILL,

DRIED GRASS FROM PLANTS ERECTED IN FRIESLAND AND ELSEWHERE
BY FARMERS ON THEIR OWN HOLDINGS, THE GRASS NOT BEING
CHOPPED UP BEFORE DORYING, 1S SOMETIMES BALED JUST LIKE
HAY FOR DELIVERY, IN A FEW CASES THE GRASS IS THEN FIRST
COOLED DOWN BY A FAN FITTED NEAR THE ORIERS OUTLET, |.E,
BEFORE BEING BALED,

USUALLY THE AIR FOR DRYING S HEATED IN A SIMPLE
HAND-FED DUPLEX COKE FURNACE. IT IS DIFFICULT, HOWEVER, TO
ENGAGE SKILLED F{REMEN N THE COUNTRY AND THE CONSEQUENCE
[ST THAT MANY OF THESE FURNACES ARE SUPERSEDED BY OiL .
HEATERS EQUIPPED WITH AUTOMATIC OR SEMI-AUTOMATIC TEMPERATU=-
RE REGULATION, THE FIREMEN GETTING SUPERFLUOUS THEN,

ONE OF THE TECHNICAL CONTROVERSIAL PROBLEMS 15, WHETHER
THE FAN ACCELERATING THE HOT AR FLOW SHOULD BE PLACED
BETWEEN FURNACE AND DRIER OR BEYOND THE DORIER PROPER, IN
OUR OPINION IT WOULD BE ADVANTAGEQUS TO APPLY TWO FANS,
ONE BEFORE ANO ONE AFTER THE DRIER, IN THIS CASE THE
QUANTITY OF LEAKING AIR IS REDUCED AND BY THIS ARRANGE-
MENT IT IS QUITE EASY TO ARRANGE FOR RECI{RCULATION OF
THE DRYING AIR,

THESE GENERAL CCONSIDERATIONS MAY BE FOLLOWED BY A
SURVEY OF THE SYSTEMS APPLIED FOR DRYI{NG |IN THE NETHER=-
LANDS,

SURVEY OF ORYING PLANTS ESTABLISHED IN THE NETHERLANDS

NUMBER ANNUAL OUTPUT PER| EFFECTIVE RUNNING
PLANT IN TONS HOURS

1947 | 1948 1947 | 1948 19471 1948
HUBERT=KALOROIL . 76 59 104 258 712 1929
SIMPLE TRAY ORIERS 1 1 63 75 402 474
VAN DEN BROFK 12 13 €721 1342 1030 2047
BUTTNER~ROSIN 31 3 677 1 2160 11261 2757
DUCROBRA 5 7 - 193 781 6591 2595
ENSINK 13 11 108 198 . 8401 2027
SANTO 4 2 118 313 12801 2220
STORK~PEHRSON 4 3 601 720 13011 1983
WERKSPOOR 1 1 - 1952 - 4127
TEMPLEWOOD 1 615 ] 2785

TOTAL 119 101 21780 149333 AVR,947 |avRr, 2041

PER EFFECTIVE RUNNING HOUR THE PRODUCTION IN 1947
AMOUNTED To 21780 : 947 = 23,0 TONS, AND IN 1948: 49333 : 2041
24,2 TONS, THEREFORE THE GREAT DIFFERENCE IN OUTPUT IS MAIN=-
LY DUE TO THE EXTREMELY DRY WEATHER CONDITIONS DURING THE
SUMMER of 1947,

THE HUBERT-KALOROIL GRASS DRIERS ARE OF A NON=CONT!=
NUQUS DESIGN AND ORIGINATE FROM THE BEGINNING PERIOD OF
GRASS DRYING, THEY SHOULD NOVW BE CONSi{DERED AS ALMOST OB8-
SOLETE, REPEATEDLY PLANTS OF THIS TYPE ARE CLOSED DOWN AND
WILL NOT BE REPLACED BY OTHERS OF THE SAME TYPL,

A DESCRIPTION O©OF FOQUR TYPICAL PLANTS OF DUTCH DESIGN
WILL FoLLOW, .
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THE BAND CONVEYOR DRIER, MANUFACTURERS:
DU CROO AND BRAUNS (DUCROBRA), VIDE PLATE |, FIGURE C,

“THE  PLANT CONSISTS ©OF TWO CONSECUTIVE CONVEYORS [N
A SHEET STEEL CASE, WHICH ARE CONNECTED SO THAT THE FIRST
CONVEYOR HAS A SPEED THREE TIMES AS LARGE AS THE SECOND
ONE, THEY ARE DRIVEN BY AN ELECTRIC MOTOR AND THE SPEED
OF THE CONVEYOR CAN BE REGULATED BY MEANS O©OF A CONTROL,
A TEDDER HAS BEEN FITTED BEYOND THE RECEIVING PLATFORM AND
THE GRASS 1S SHAKEN UP AGAIN AFTER LEAVING THE FIRST CON-
VEYOR AND BEFORE REACHING THE SECOND ONE, THE DRYING PRO-
CESS CONSISTS OF 4 STAGES, CORRESPONDING TO HALF THE
LENGTHS OF EITHER CONVEYOR, IN THE FIRST ODRYING COMPARTMENT
THE AIR PASSES THROUGH THE GRASS FROM BOTTOM TO TOP, IN
THE < OTHER COMPARTMENTS IN OPPOSITE DOIRECTION, THE HOT DRY-
ING AIR IS PROCURED IN A FURNACE HEATED 8Y COKE OR OiL
AND IS SUCKED AWAY BY A FURNACE FAN, WHEN HAVING ATTAINED

A TEMPERATURE OF 400° ¢, AFTER BEING MIXED WITH GCIRCULATING
EXHAUST GASES, IN ADDITION, THERE IS A SET OF CIRCULATION

FANS, AT THE END OF THE SECOND CONVEYOR THE DRIED MATERIAL
{s BaLED OR CONVEYED INTO A HAMMER MILL, .
WITH THESE DRYING PLANTS APPROXIMATELY 1500 K6 ©OF FRESH
GRASS CAN BE PROCESSED INTO 400 KG DRY ARTICLE PER HOUR,
THE COKE CONSUMPTION BEING 170 - 190 kG IN ADDITION TO
40 KW ELECTRIC POWER USED, THE CAPACITY BY DRYING RED CLO=-
VER AND LUCERNE S ON THE AVERAGE 5 - 15 % MORE THAN WITH
GRASS.

THE ENSINK TUNNEL DRILCR,
' SEE PLATE |, FIGURE A,

IT CONSISTS OFf A COKE FURNACE, THE MIXTURED SMOKE
GASES AND HOT AIR AT A TEMPERATURE oOF 600 - 7000 ¢ BEING
CONDUCTED INTO A LONG STATIONARY STEEL DRUM 6 - 7 M LENGTH
WITH AN OVAL CROSS SECTION. IN FRONT OF THE INLET OF THE
TUNNEL THE UNCHOPPED GRASS JOINS THE GRASS CURRENT THROUGH
AN AIRLOCK, INSIDE THE TUNNEL SOME 24 STRONG STEEL HAY=-
FORKS ARE ROTATING AROUND A HORIZONTAL SHAFT, THE ANGLES
BETWEEN THE PLANE OF THESE FORKS AND THE SHAFT S ADJUS=-
TABLE, AT THE END OF THE TUNNEL IS AN EXHaAUST AT THE
TOPSIDE, THE DRIED GRASS IS AUTOMATICALLY CARRIED 8Y THE _
AtR CURRENT AND STONES OR OTHER UNDESIRABLE SUBSTANCES ARE
LEFT BEHIND, SEPARATION OF AIR AND GRASS BEING ACCOMPLISHED
tN A CYCLONE, A HAMMER MILL HAS B8EEN INSTALLED UNDER THE
HOPPER OF THE CYCLONE AND HERE THE DRIED MATERIAL IS
GROUND INTO MEAL, THE PLANT IS SUPPLIED WITH RAW MATERIAL
ACCORDING TO THE TEMPERATURE OF THE EXHAUST GASES, WHICH
IS KEPT CONSTANT AT 125° ¢ AS FAR AS POSSIBLE,

THE CAPACITY OF THESE PLANTS tS ABOUT 650 KG MOIST
crRASS {72 % M.C,) TURNED INTO 200 KG DRY ARTICLE PER HOUR
AND THE FUEL CONSUMPTION 5 60 - 70 K6 COKES, TWO MEN AND
ONE BOY WANTED FOR THE RUNNING OF THE PLANT,

PNEUMATIC DRIER, TYPE VAN DEN BROEK,
SEE  PLATE |, FIGURE D,

THE PRESENT OQUTFIT HAS BEEN DESIGNED AFTER SUSTAINED
EXPERIMENTATION, THE AIR FOR_ DRYING 1S HEATED TO A TEMPE=-
RATURE OF APPROXIMATELY 550° ¢ IN A FURNACE BY BURNING
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COKE OR OIL, AND IT FLOWS INTO A SHORT BLOWING PIPE WHICH
ts SUPPLIED WITH CHOPPED GRASS FROM AN AIRLOCK, THE DRYING
AIR NOW PASSES THROUGH ONE ©OR MORE OF THE ROTATING DRUMS,
PROVIDED WITH ALTERNATE BAFFLE PARTITIONS, THE FAN BEING
ERECTED BEYOND THE DRUMS, THE SECOND STAGE OF THE DRYING
PROCESS 1S PERFORMED IN A SPIRAL TUBE WOUND AROUND THE
CYCLONE WHICH IS ERECTED IN THE OPEN AIR, UNDERNEATH THE
HOPPER OF THE CYCLONE IS THE HAMMER MJLL, A SECOND BUT
SMALLER CYCLONE IS USED FOR BAGGING, AS NOT ALWAYS A PER-
FECT SEPARATION S ACCOMPLISHED HERE, THE WASTE AlR IS RE-
CONDUCTED TO THE SP{RAL TUBE DESCRIBED ABOVE,

FOUR SI1ZES OF THIS DRYING PLANT ARE AVAILABLE,

FRESH MATERIAL (') | ORIED GRASS | EVAPORATION
MODEL A ' 950 Kk6/H 275 k6/H 675 ke/K
MODEL B 1900 K&/H 550 K6/H 1350 KG/H
MODEL ¢ 3150 KG/H 900 K&/H 2250 KG/H
MODEL D 4730 Ko6/H 1350 x6/K * 3380 ke/H

(*) 74 % wm.c.

SPIRAL TUBE DRIER, TYPE HOEDEMAKER,
SEE PLATE |, FIGURE B.

THE FIRST EQUIPMENT OF THIS TYPE WAS ERECTED IN 1949,
TO A CERTAIN EXTENT ITS DESIGN RESSEMBLES IN PRINCIPALE
THE VAN DEN BROEK TYPE, AND THEREFORE ONLY THE TYPICAL
DISTINCTIONS WILL BE RECORDED HERE,

THE CHOPPED RAW MATERIAL S CONVEYED TO THE BLOWING

PIPE BY A BUCKET ELEVATOR MORE OR LESS RESEMBLING A
DREDGER, |F THE INLET" OPENING HAS ATTAINED TS UPPERMOST
POSITION, A BIN OF THE ELEVATOR EMPTIES 1TSS CONTENT INTO
1T, THE TWO MOVEMENTS BEING SYNCHRONISED, AROUND THE ODRUM
IS A SPIRAL TUBE WITH A SQUARE CROSS SECTION, THE DISTAN-
CE TO BE COVERED BY THE AIR BEING |INCREASED THEREBY, :
IMMEDIATELY BEYOND THE REVOLVING DRUM IS A TRAP FOR STONES
AND HEAVY SUBSTANCES, THE QUARANTED CAPACITY ©OF THE PLANT
IS 500 KGS DRY MATERIAL - PROCURED FROM 1636 KGS MOIST GRASS
(72 % M,c.); THIS cOULD NOT BE ATTAINED IN PRAXIS,

LITTERATURE ON DRYING OF GREEN CROPS

REPORT Ta 252 OF THE GENERAL TECHNICAL DIVISION T.N.O,
SAMENVATTING VAN DE LITERATUUR BETREFFENDE DE TECHNOLO-

GIE VAN HET DROGEN VAN GRAS EN VAN HET DROGEN VAN
HQO I BE SCHUUR,

PUBLICATIONS OF THE COMMITTEE FOR ARTIFICIAL DRYING OF
GRASS AND OTHER GREEN CROPS:

NR,3 IR D.A,DE FREMERY, GRASDROOGAPPARATEN,

NR,5 IR DO,A,DE FREMERY, PROEVEN EN METINGEN AAN GRASDROGERS IN
DE  ZOMER VAN 1942,

MONTHLY PUBLICATION OF THE AGRICULTURAL ADVISORY SERVICE!
SEPT. 1949, M. H, HUISMAN, RESULTATEN MET VIER DU CROO EN
BRAUNS ‘DROGERS IN 1948,

APRIL 1948, LITERATUUR OMTRENT GRASDROGEN,
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THE TABLE ANNEX GIVES SOME PARTICULARS OF THE OIFFE=-
RENT DRIERS USED PRESENTLY |IN HOLLAND, THE FIGURES BEING
THE RESULT OF OUR RECENT MEASUREMENTS, THEY ARE GUARANTEED

BY THE MANUFACTURERS,
THE WATER RATIO IS CALCULATED AS FOLLOWS,

WE{GHT OF FRESH GRASS - WEIGHT OF DRIED MATERIAL

WEIGHT OF FRESH GRASS

(FROM WEIGHING RESULTS AT THE PLANT, NO LABORATORY ANALYSIS
BEING NECESSARY) .

" IF  THIS RATIO IS SUBSTRACTED FROM 1 ONE GETS A
FIGURE, WHICH MULTIPLIED BY THE MOISTURE CONTENT OF THE
DRIED MATERIAL, GIVES THE M,C. IN THE FRESH GRASS NOT
EVAPORATED, ADD TO THIS 100 TIMES THE WATER RATIO, AND THE
M.C. OF THE FRESH MATERIAL RESULTS,

F.I, IF THE WATER RATIO AMOUNTS To 0,75 AND THE M,C,
OF THE DRIED GRASS 15 8 PER CENT, THE M,C, OF THE FRESH
GRASS MUST BE!

100 x 0,75 + 8(1 - 0,75) = 75+ 2,0 = 77,0 %.

SMALL VARIATIONS IN THE M.,C, OF THE DRIED MATERIAL
EVIDENTLY INFLUENCE BUT SLIGHTLY THE RESULT,

OUTPUT IN LBS/HOUR

WATER RATIO
DRIER TYPE

c.ed .791{.78| .771{ .76 .75 74| .73 72| .71} .70
V,.D,BROEK 838| 895(951 [1007 (1069 |11361191 1255113201402 |1466
ENSINK - 2871307 [323] 340 357 375] 393 | 410| 430} 452| 474
TEMPLEWOOD 11 | 40414231443 463 | 483 | 503| 522| 542 562 582} 600
DUCROBRA 652|697 1742 7891 8361 882 926] 9721101911065 |1116

EVAPORATION N LBS/HOUR

DRIER TYPE WATER RATIO

080(.791.78}) .77 76| 75| .74| 73| .72 .71| .70
V.D,BROEK 335113360 36913375 (3386 |338613395(3395 134003408 |3419

ENS FNK 1146 111460114111135 (1131 (112411117 1109110711107 {1107
TEMPLEWOOD 11 (1614 115920157211550 {1528 | 1508 {1488 | 1467 |144611424 1404
DUCROBRA 2610 (2623126342646 2646 | 2646|2639 | 263026232615 {2601

WHEN POSSIBLE GRASS SHOULD NOT BE DRIED WITH A WATER RATIO
SURPASSING 0,75 (PREWILTING ON THE FIELD)

OlL CONSUMPTION OF V,D,BROEK AND ENSINK 1
OlL CONSUMPTION ©F QUCROBRA 1
OlL CONSUMPTION OF TEMPLEWOOD 1
BUT IN THE LATTER CASE CONSIDERABLY HIGHER

10 LBS oIL/LBS Ev,
‘]1 1 1]

9 1"
AT Low M,C,'s

THE FIGURES ABOVE ARE FOUND FOR GRASS AND LUCERNE] CLOVER
WILL GIVE A SOMEWHAT LOWER OUTPUT,
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{11, THE INFLUENCE OF WILTING, ARTIFICIAL DRYING AND STORAGE
ON THE CHEMICAL COMPOSITION OF THE DRIED PRODUCT
BY
{R 5,B0SCH AND DR W,B,DElJS

A, WILTING,

IN ORDER TO SAVE ON THE TOTAL COST OF ARTIFICIAL
ORYING, IN SOME CASES THE  GRASS WiLL BE LEFT TO WILT ON
THE LAND AFTER BLING MOWN, UNDER FAVORABLE WEATHER CONDI-
TIONS THE WATER CONTENT ©OF THE MATERIAL, BEING AT FIRST
75 - 85 PER CENT, DROPS, SO THAT THE QUANTITY OF WATER TO
BE EVAPORATED BY THE ORIER WILL BE CONSIDERABLY LOWER, IN
THIS WAY A SUBSTANTIAL [INCREASE OF THE CAPACITY OF THE
PLANT CAN BE ATTA(NED RESULTING IN A CONSIDERABLE DROP
IN DRYING COST, IT 15 OF |INTEREST, HOWEVER, TO KNOW, TO
WHAT EXTENT LOSSES (N OTHER RESPECTS MAY OCCUR BY WILTING,

SOME EXPERIMENTS OF THE CENTRAL INSTITUTE FOR AGRICUL~
TURAL RESEARCH AT WAGENINGEN (C.1.L.0.) HAVE PROVED THAT
THE LC35 OF DORY MATTER s 2 - 2,5 PER CENT FER DAY, THIS
fS CAUSED BY RESPIRATION, WHICH CONTINUES DURING A CONSIDER=-
ABLE TIME AFTER CUTTING, THYS QUANTITY OF 2- 2,5 PER CENT
ALMOST CORRESPONDS WITH THE RESULTS OF EXPERIMENTS ON THE
RESPIRATION=INTENSITY OF CUT GRASS, AFTER XEEPING SUCH GRASS
AT 259 ¢ FOR 24 HOURS A LOSS OF - DRY MATTER AMOUNTING TO
5 .PER CENT WAS RECORDED, THE EXPERIMENTS FIRST MENTIONED
BEING PERFORMED IN THE OPEN AIR RESULTED IN A SMALLER
L0SS AS THE TEMPERATURE DURING,. THE NIGHT AND ALSO OURING
MOST OF THE DAY WAS BeLow 25° ¢ AND THEREFORE THE RES-
PIRATION=INTENSITY MUST HAVE BEEN CONSIDERABLY LOWER AS
WELL,

RESPIRATION AFFECTS HARDLY ANY OTHER SUBSTANCES THAN
EASILY DECOMPOSING CARBOMYDRATES, THE PROTEIN, CRUDE FIBRE AND
MINERAL COMBINATICNS REMAINING [INTACT. IN CONSEQUENCE OF THtS
LOSS OF CARBOHYDRATES THE PERCENTAGES OF THE OTHER CONSTi=-
TUENTS OF THE ORY MATTER WiLL INCREASE TO A CERTAIN EX-
TENT,

ALSO THE LOSS OF CAROTENE DUE TO WILTING WAS RECORDED
IN THESE EXPERIMENTS, |T WAS NOTICED THAT THESE LOSSES DE=-
PENDED MORE PARTICULARLY ON THE TEMPERATURE, FOR EXAMPLE, AT
AN AVERAGE TEMPERATURE OF 120 ¢ THE LOSS WAS ABOUT 5 PER
CENT PER DAY AND AT 18° ¢ T HAD [INCREASED TO 10 PpER
CENT ©OF THE ORIGINAL QUANTITY,

B, ARTIFICIAL DRYING,

DURING THE DRYING PROCESS DIFFECRENT LOSSES OF DRY
MATTER OCCUR, WHICH M™MAY BE CAUSED BY THE LOSS OF SMALL
DUST-L!KE PARTICLES, BY RESPIRATION AND SOMETIMES BY
SCORCHING, THE TOTAL LOSS IS GENERALLY ESTIMATED AT 5 PER
CENT  AS AN AVERAGE, ALSO THE QUALITY MAY BE ADVERSELY
AFFECTED AS A RESULT OF EXCESSIVE TEMPERATURES OR A VERY
PROLONGED ORYING PROCESS, ESPECIALLY THE DIGESTIBILITY .OF
THE PROTEIN AND OTHER CONSTITUENTS MAY BE ADVERSELY
AFFECTED BY THESE |IMPERFECTIONS, THIS WAS NOTHCED 1IN 1940,
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BY ANALYSES OF SAMPLES O©OF FRESH GRASS AND OF GRASS DRIED
IN A HUBERT-KALOROIL DRIER, DRYING AT 150 7To 200° ¢ anD

A STORK PEHRSON DRIER APPLYING MUCH HIGHER INLET TEMPE=-
RATURES {600 - 7000 ¢), THE SAMPLES FROM THE STORK=PLANT HAD
IN  GEnERAL (SEE Fi1c, 1 AND 2) A LOWER CONTENT OF ODIGES-
TIBLE CRUDE PROTEIN N THE DRY MATTER, THAN THOSE OF

FRESH CRASS, WHEREAS THE PRODUCT FROM THE HUBERT-KALOROIL
_DRIER ©DID NOT DEFINATELY SHOW A REDUCTION OF THIS CON-
STITUENT (DETERMINATION BY PEPSIN HYDROCHLORIC ACID),

LATER ON THE [INFLUENCE OF THE TEMPERATURE ON THE
DIGESTIBILITY WAS EXAMINED AT THE "RIJKSLANDBOUWPROEFSTATION"
{ GOVERNMENT AGRICULTURAL RESEARCH STATION) AT HOORN. DR N,D,
DIJKSTRA WILL DOEAL WITH THIS SUBJECT IN CHAPTER 1V,

ALSO PART OF THE CAROTENE WILL GET LOST BY DRYING,.
FROM EXAMINATIONS 1IN LATER YEARS WE KNOW THAT THIS LOSS
CORRESPONDS TO A LARGE EXTENT WITH THE CONTENT IN THE
FRESH MATERIAL AND VARIES LITTLE WITH THE ODIFFERENT
SYSTEMS APPLIED IN ORYING, FOR EXEMPLE B8Y DRYING GRASS

WITH A CAROTENE CONTENT ©OF 400 MILLIGRAMS PER KG DRY
MATTER, A LOSS OF 20 PER CENT WAS RECORDED WHILST THE
LOSS WAS ABOUT 40 PER CENT WHEN THE ORIGINAL CONTENT WAS
600 MILLIGRAMS PER KG DRY MATTER, THESE FIGURES RELATE TO
THE VAN OEN BROEK, ENSINK AND HUBERT-KALOROIL DRIERS, 1IN
1942 THE LOSS WAS FQUND TO BE CONSIDERABLY LOWER WHEN
DRIED GRASS OF AN EXPERIMENT WITH A BELT CONVEYOR DRYING
PLANT (TEMPLEWOOD) WAS ANALYSED, BY THIS INSTALLATION THE

DRIED GRASS % DIGESTIBLE
PROTEIN (PEPSIN-HCL)

20 . /
18 |— . .
16 | _

14 - : et
12 — AR

10 = -7 -
VA FRESH GRASS 9
s | | z \ | DIGESTIBLE PRO-

10 12 14 16 18 30 TEIN (PEPSIN-HCL)

FIG, I, GRASS DRIED BY A HUBERT KALOROIL PLANT,
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GRASS IS DRIED IN A RELATIVELY SHORT TIME AT A RATHER
LOW TEMPERATURE; AND SMALLER LOSSES OF CAROTENE MAY BE
THE RESULT,

DRIED GRASS 5 DIGESTIBLE
PROTEIN (PEPSINE-HCL)

20 -

18 |- » ‘

16 — S y
14 b— el t Lt

12 (-~ VA

10 +— .

///’. FRESH GRASS % -
| ! | ! l | OIGESTIBLE PRO= °

10 12 14 16 18 2OTE‘N(PEPS|&-HGL}=L

FIG, 2, GRASS DORIED BY A STORK~PEHRSON PLANT,

C, LOSS OF CAROTENE DURING STORAGE OF GRASS ~ MEAL, LUCERNE.
MEAL AND CARROT MEAL,

1, THE RELATION BETWEEN THE RELATIVE HUMIDITY OF THE Afﬁ,
AND THE LOSS OF CAROTENE WAS |NVESTIGATED FOR DIFFE~"
RENT PRODUCTS, SMALL SAMPLES OF THE MATERIAL WERE "KEPY

IN DESICCATORS ABOVE MIXTURES OF SULPHURIC ACID AND
g?gea, PLACED IN THE DARK AT A TEMPERATURE of 18 -
v c, ' » ‘

AFTER THE EXPERIMENT WE OETERMINED THE EXACT CON=
CENTRATION OF THE SULPHURIC ACID AND SO WE. ARRIVED
AT THE RELATIVD HUMIDITY OF THE X AIR N THE DESICCA~
TORS, AFTER VARYING STORING PERJODS, WE OETERMINED THE
MO4STURE. CONTENT ~ AND THE CAROTENE CONTENT ([ METHOD OF

.V, H,BOOTH, J,SOC,CHEM,IND, 64, 162 (1945)], THE LOSSES
DUR I NG STDRAGE ARE  SHOWN BY FIGURE 3, _

- WHEN THESE EXPERIMENTS WERE STARTED, THE MATERIAL
HAD = ALREADY BEEN KEPT FOR SOME MONTHS, AND CONSEQUENT=.
LY THE CAROTENE CONTENTS WERE NOT VERY HIiGH, VIZ! I
OF OGRASS MEAL 175, OF LUZERNE MEAL 225, oF CARRQT MEA&;.
440 MG PER KG DRY MATTER,. - ‘ -
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APPARENTLY, GRASS MEAL LOST LESS CAROTENE IN HUMID AIR
(60 - 80 PER CENT RELATIVE HUMIDITY) THAN 1IN AIR OF LOWER
HUMIDITY, THE SAME APPLIES TO LUCERNE MEAL (LOSS WAS
SMALLEST AT A RELATIVE HUMIDITY OF - 56 - 66 PER CENT). THE
CURVES FOR CARROT MEAL ARE LESS REGULAR} IN GENERAL THE iN-
FLUENCE OF HUMIDITY ON THE LOSS OF CAROTENE IS LESS NO-
TICEABLE, IT WILL BE NOTICED, HOWEVER, THAT AFTER THREE

PER CENT OF ORIGINAL
CAROTENE CONTENT

100 —
! GRASS MEAL ' e ——
80 e ‘/ ".’."J. '''''' .
60 " ./. “l,-' : - .-- s -.:;:;.‘.‘,_.'c
40 - e . . »;,\:
- -"_‘_\.—'- - ™ L
20k i e
::'- '''''''' . P
o l 1 I [ i | | ! J
100 . R
bl LUCERNE MEAL 4"~ T
(;\ .__'__.-—'C-\"““——vﬁ -
80 _._A,-"’"./ e & “--__d
0 & -"/’"- '/_.e.} T e
60 - et T Ty
- ,.-'-:\"d.’ . :
Ao‘/.—‘ - e N
4O l{‘.:;“_"__g s .
o
20 ! = {1 AND L}l
0 { ! 1 1 1 f ——— = 3 MONTHS
100 e O
T . e = O n
1] CARROT MEAL G =12 M
80 [—
60 - ,
“ - ‘—__.-—u—-.
._-“___,_.-—H
40— . — [
ATEEIR TSI R Y e T
. “__' ;: . _‘) m—————
20 |— : —- 3
RELATIVE
0 [ L i { I | | t ! | HUMIDITY

G,
| | 8 . 16 24 32 40 48 56 64 72 80 (INJ)
FiIG, 3, THE CAROTENE CONTENT OF GRASS MEAL, LUCERNE MEAL AND
CARROT MEAL AFTER STORAGE IN AIR OF DIFFERENT HUMIDITIES,
MONTHS ALREADY THE CAROTENE CONTENT OF GCARROT‘ MEAL . HAD

DROPPED MUCH MORE THAN THAT OF GRASS MEAL AND LUCERNE
MEAL, )
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SIMILAR EXPERIMENTS ON STORAGE WERE ALSQO PERFORMED
WITH SAMPLES OF GRASS MEAL WITH A HIGHER CAROTENE ~ CON-
TENT, HMERE WE COULD EXACTLY DETERMINE THE RELATIVE HUMID{=
TY CAUSING A MINIMUM LOSS OF CAROTENE,

GRASS MEAL WITH 347 MG OF CAROTENE PER KG DRY MAT-
TER SHOWED THE SMALLEST DECREASE IN CAROTENE CONTENT AT
A  RELATIVE HUMIDITY o©F 60 - 70 PER CENT. A RELATIVE HUM|-
DITY ofF 90 PER CENT STIMULATED MOULDING AND A BIG LOSS
OF CAROTENE, FOR GRASS MEAL WITH 491 MG CAROTENE PER KG
DRY MATTER, WE FOUND THE SMALLEST LO5SS AT A RELATIVE
HUMIDITY OF ABOGUT 50 PER CENT.

FROM THE RECORDS OF THESE EXPERIMENTS WE ALSO DE=-
DUCED THE VAPQUR PRESSURE |[SOTHERM, |,E, THE CURVE GIVING
THE CORRELATION BETWEEN THE MOISTURE CONTENT (ON A DRY
MATTER BASIS) OF THE MATERIAL AND THE HUMIDITY OF THE
SURROUNDING AIR AT EqQuiILiBriUM (F1G, 4), THE CURVE FOR LU=
CERNE MEAL. CLOSELY RESEMBLES THE ONE FOR GRASS MEAL, CAR-
ROT MEaL PROVED TO BE MORE HYGROSCOPIC OWING TO ITS
QUITE OIFFERENT CHEMICAL COMPOSITION,

RELATIVE HUmIDITY (1IN %)

100 —
O T e ‘
80 - <

70 /

60 - 7
50 /

wl [/
ol [ ]

[w]
20 — } . GRASS MEAL
/ s LUCERNE MEAL

LIRS E“ U
10 h// A/ CARROT MEAL NoiSTURE CONTRNT
BRY—MATFER ON
O e Lol b1 4 b v | prY BASIS

4 8 12 16 20 24 28 32 36 40

F16, 4, RELATION BETWEEN MOISTURE CONTENT OF THE MATERIAL
AND THE RELATIVE HUMIDITY ©OF THE AlR,
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IN ANOTHER EXPERIMENT WE STORED THE ABOVE MENTIONED
PRODUCTS PACKED IN PAPER BAGS IN A ROOM AT 18 - 22¥ ¢,
THE RESULTS CORRESPONDED REASONABLY WITH THOSE SHOWN BY
FI16, 3 FOR THE AVERAGE OF THE PREVAILING RELATIVE HUMIDI!-
TIES,

THE AIR=-VOLUME [N THE SAMPLES ALSO PROVED TO AFFECT THE
LOSS ©OF CAROTENE, GRASS MEAL, LUCERNE MEAL AND CARROT MEAL,
PRESSED TIGHTLY INTO BOTTLES, HAD LOST AFTER STORAGE DU-
RING A GOOD TWELVE MONTHS RESPECTIVELY 13, 4 AND 6 PER
CENT LESS CAROTENE THAN THE SAME PRODUCTS ONLY LOSELY
PACKED IN BOTTLES, AFTER STORAGE FOR A SHORTER TIME WE
FOUND CORRESPONDING VARIATIONS,

L]

THE INFLUENCE OF THE COARSENESS OF THE MATERIAL WAS EX-
PERIENCED WHEN STORING SLICED CARROTS AND CARROT MEAL
UNDER THE SAME CONOITIONS (SEE FOLLOWING TABLE),

CAROTENE CONTENT OF DRIED CARROTS.,

PER10D GROUND NOT GROUND
OF STORAGE MG/KG PER CENT MG/KG PER CENT
N MONTHS | ppy MATTER | OF ORIGINAL | DRY MATTER | OF ORIGINAL

CONTENT CONTENT
0 1004 100 1004 100
3% . 493 49 629 63 .
5% 344 34 507 51
7% 228 23 366 36

THE INFLUENCE OF THE TEMPERATURE WAS |INVESTIGATED FOR
GRASS MEAL IN PAPER BAGS STORED _IN THE LABORATORY (17 -
220 ¢) AND IN THE CELLAR (5 - 15% ¢). AFTER 6, 12 aAND 25
MONTHS RESPECTIVELY SAMPLES OF BOTH LOTS WERE ANALYSED
FOR THE DETERMINATION OF MOISTURE AND CAROTENE CONTENT,

PERIQD MOISTURE IN PER CENTS CAROTENE MG/KG [CAROTENE IN PER CENTS
OF STORAGE OF DRY MATTER . DRY MATTER OF :
IN MONTHS THE ORIGINAL QUANTITY
. LAB, .CELLAR LAB, CELLAR LAB, CELLAR .
0 9,2 9,6 279 285 100 100
6 9,5 13,5 231 267 83 94
12 16,0 19,0 | 126 147 45 52
25 13,5 18, 1 48 63 17 22

THE RELATIVE HUMIDITY IN THE CELLAR WAS APPARENTLY
HIGHER THAN JN THE LABORATORY, BUT 1T WAS RATHER HIGH IN
EITHER CASEY IN THE CELLAR UP TO AT LEAST 80, IN THE
LABORATORY UP TO AT LEAST 75 PER CENT,
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IV, THE INFLUENCE -OF ARTIFICIAL DRYING
ON THE DIGESTIBILITY OF GRASS
BY
DR N.D,DIJKSTRA

AS 500N AS ARTIFICIAL DRYING OF GRASS WAS MORE GENER-
ALLY APPLIED IT BECAME ESSENTIAL TO INVESTIGATE TO WHAT
EXTENT THE DIGESTIBILITY AND [N CONSEQUENCE ALSO THE NU-
TRITIVE VALUE OF THE GRASS WOULD 8t ADVERSELY AFFECTED
BY THE HEAT, IN THAT WAY ONLY COULD THE POSSIBILITIES OF
THE DEVELOPMENT OF THIS NEW TREATMENT OF GREEN FODOER
CROPS RBE PROPERLY JUDGED,

DURING RECENT YEARS EXPERIMENTS ON THIS SUBJECT HAVE
BEEN CARRIED OUT IN SEVERAL COUNTRIES,

ALREADY IN 1915 HoNnNcAMP (1) REPORTED THAT ARTIFICIAL
DRYING OF GRASS AND OTHER GREEN FODDER CROPS, PROVIDED
IT WAS PERFORMED WITH THE NECESSARY CARE AND AT LOW
TEMPERATURES, DID NOT CAUSE REAL LOSSES OF DIGESTIBLE NU-
TRIENTS, WHEN, HOWEVER, ARTIFICIAL DRYING WAS ACCOMPLISHED BY -
HOT FURNACE GASES, AS WAS THE CASE WITH THE ORIERS USED

(N GERMANY, A CONSIDERABLE REDUCTION OF PROTEIN DIGESTIBILI=
TY ©OCCURRED,

IN THE EXPERIMENTS OF WATSON AND FERGUson (2) THE
GRASS WAS PARTLY DRIED IN A BAND CONVEYOR ORYING PLANT
WITH A TEMPERATURE AT THE INLET oOF 200° €, IT WAS FOUND
THAT THIS METHOD OF ODORYING DID NOT AFFECT THE DIGESTIBI-
LITY OF THE VARIOUS CONSTITUENTS WITH THE EXCEPTION OF
CRUDE PROTEIN, ITS DIGESTIBILITY BEING REDUCED IN ONE CASE
g8y 11 % AND IN AN OTHER BY 6 %,

ANOTHER PART OF THE GRASS WAS DRIED IN A PNEUMATIG
DRYING PLANT AT A TEMPERATURE OF 6009 ¢ AT THE INLET.

WITH THIS DRIER A DECLINE WAS NOTICED IN THE OIGES-
TIBILITY OF ALMOST ALL THE NUTRITIVE CONSTITUENTS OF THE

GRASS, THIS PARTICULARLY APPLIED TO GCRUDE PROTEIN, 1TS Di=-

GESTIBILITY BEING CONSIDERABLY REDUCED {(BY 24 %).

IN THE EXPERIMENTS OF HoDGSoN ¢.5., (3) GRASS WAS
DRIED IN AN EXPERIMENTAL ROTARY SINGLE-DRUM DRIER AT FOUR
DIFFERENT INLET TEMPERATURES, viz, 250, 300, 350 anpo 400° F,
ONLY THE HIGHEST DRYING~TEMPERATURE (2050°¢) HAD A REDUC—
TIVE EFFECT ON THE OIGESTIBILITY OF SOME CONST!TUENTS,

AGAIN THE OIGESTIBILITY OF THE CRUDE PROTEIN, WAS REDUCED
constoerAaBLY {(viz, 22 %),

FULL ATTENTION 1S PAID TO THIS PROBLEM [N THE NETHER=~
LANDS AND THEREFORE BY CO-OPERATICON OF VARIOUS INSTITUTIONS
SEVERAL EXPERIMENTS HAVE BEEN CARRIED OUT FOR TS SCLUTION,

ONE OF THE FIRST EXPERIMENTS ON " THIS SUBJECT, PERFORMED
BY THE GOVERNMENT AGRICULTURAL RESEARCH STATION AT HOORN(4L
WAS A COMPARATIVE DIGESTION TRIAL OF FRESH AND ARTIFICIAL=-
LY DRIED AUTUMN GRASS OF THE SAME ORIGIN, IN THIS EXPERI-
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MENT THE GRASS WAS DRIED ON A SMALL EXPERIMENTAL WIRE
NETTED FRAME, THE DIGESTIBILITY OF BOTH LOTS OF GRASS WAS
DETERMINED DURING TWO PERIODS BY FEEDING IT TO THREE
WETHERS, :

THE RESULTS OF THIS ~TRIAL ARE SUMMARIZED IN THE
TABLE, |
COMPOSITION OF THE ORY MATTER (%) AND DIGESTION-COEFFICIENTS,

ORGANIC | CRUDE |N-FREE| CRUDE |TRUE
MATTER [ PROTEIN| EXTRACT| FIBRE {PROTEIN
COMPOS | TION®
FRESH GRASS, PERIOD | 86,- | 23,58 | 43,36{19,06} 19,50
FRESH GRASS, PERIOD it 86, - 23,13 43,67119,20} 18,83
ARTIFICIALLY DRIED GRASS
PERIQD | 86,- | 23,55 | 42,83}19,62| 19,52
ARTIFICIALLY DRIED GRASS
PERIOD 11 86,- | 22,98 | 43,64|19,38; 19,28
DIGESTION COEFFICIENTS?
FRESH GRASS, PERIOD | 74,1 78,6 72,4 }172,4 { 75,0
'|FRESH GRASS, PERIOD 11 75,2 | 78,1 73,8 (74,8 74,7
AVERAGE 74.6 | 18,4 73,1 (73,6 | 74,8
ARTIFICILALLY DRIED GRASS
PERIOD | 71,8 | 72,9 71,0 172,2 | 69,4
ARTIFICIALLY DRIED GRASS _
PERIOD |11 74,0 | 73,7 73,7 75,2 | 71,3
AVERAGE 72,9 | 73.3 72,4 173,71 10,3

‘THE SAMPLES OF FRESH GRASS WERE MORE SOILED THAN
THOSE OF THE ARTIFICIALLY ORIED GRASS, AND FOR THE SAKE
OF AN EXACT COMPARISON CORRECTED THE RESULT OF THE
ANALYSES OF THE DRY MATTER B8Y ASSUMING THAT 14 9% oOF THE
DRY SUBSTANCE CONSISTED MINERAL MATTER, THE COEFFICIENTS.
MENTIONED [N THE TABLE ARE THE AVERAGE OF THE DIGESTION
COEFFICIENTS DETERMINED THE THREE WETHERS,

FROM THE MARVELOUS CONCORDANCE OF THE ANALYSES OF
THE FRESH AND DRIED SAMPLES WE CAN CONCLUDE THAT N THIS
EXPERIMENT THE COMPOSITION OF THE GRASS DID NOT CHANGE
BY ARTI!FICIAL DRYING,

THE DIGESTION COEFFICIENTS OF N-FREE EXTRACT AND
CRUDE FIBRE OF THE FRESH GRASS CORRESPOND VERY WELL WITH
THOSE ©OF THE DRIED GRASS. THE DIGESTIBILITY OF CRUDE AND
TRUE PROTEIN, HOWEVER, SLIGHTLY REDUCED BY ARTIFICIAL
DRY NG,

AT HOORN ALSO THE ©OIGESTIBILITY OF A GREAT NUMBER
OF GRASS SAMPLES DRIED DIFFERENT METHODS APLLIED IN
PRACTICE (5,6) WAS DETERMINED BY FEEDING TO WETHERS, IN
ORDER TO EXAMINE TO WHAT EXTENT THE DIGESTIBILITY oOF
PROTEIN WAS REDUCED BY THE DIFFERENT METHODS, WE HAVE
PROJECTED THE FOLLOWING DIAGRAM, ON THE ABCIS WE MARKED
OUT THE CRUDE PROTEIN PERCENTAGES OF THESE SAMPLES AND
ON THE ORDINATE THE DIGESTIBLE CRUDE PROTEIN PERCENTAGES,
ALL FIGURES BEING CALCULATED BASED ON THE QUANTITY OF
ORGANIC MATTER, WE HAVE COURSE" COMPARED THESE FIGURES
WITH THE ANALOGOUS ONES FOR FRESH GRASS,
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iIN ORDER TO SIMPLIFY THE ©OIAGRAM, THE SAMPLES TAKEN
FROM FRESH AND DRIED AUTUMN GRASS ARE NOT MARKED OUT AS
SUGH, BUT HAVE BEEN MAOE COMPARABLE TO SPRING GRASS=-F|GURES
BEFORE HAND BY ADDING (C,60 % TO THE PERCENTAGES OF Dl=
GESTIBLE CRUDE PROTEIN IN THE ORGANIC MATTER,

iN THE ©OJAGRAM ALL FIGURES FOR FRESH GRASS ARE RE=-
PRESENTED B8Y POINTS, FROM THESE POINTS IT 1S POSSIBLE TO
CONSTRUCT A STRAIGHT ULINE BY APPLYING THE FORMULAZ

D= 0,948 (x - 20) + 15,13,

X = CRUDE PROTEIN AND D = DIGESTIBLE CRUDE PROTEIN, BOTH
BEARING ON THE QUANTITY O©OF ORGANIC MATTER,

DIGESTIBLE CRUDE PROTEIN (N
ORGANIC MATTER (% WET BASIS)

231 . FRESH GRASS

22 |- GRASS DRIED AT INLET TEMP,< 200° ¢ .-
21 th 1 1 " n 1t ;:2000 c
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20 X

19 . ///
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16 |-

15 |- Xa
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14— R, %
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1 ,
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CRUDE PROTEIN
U UL S NS S N N . IN ORGANIC

| I VN TR A S R I
MATTER
111213 14151617 18 1920212223 242526 2728 % WET BAS|S)

O N®@
O
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THE FIGURES, RELATING TO GRASS DORIED AT INLET TEMPERA-
TURES BELOW 2006 C, ARE REPRESENTED BY SMALL CROSSES AND
THOSE DETERMINED FOR GRASS, DRIED AT INLET TEMPERATURES OF
2009 ¢ AND MORE, BY TRIANGLES, \

THE DIAGRAM SHOWS THAT THE OIGESTIBILITY OF CRUDE PRO-
TEIN IN ALL SAMPLES |S REDUCED BY DRYING, BUT, PARTICULARLY
THAT THE REDUCTION DUE TO DRYING AT THE HIGHER TEMPERATU=-
RES EXCEEDED CONSIDERABLY THE REDUCTION EXPERIENCED WI!ITH
LOWER ONES,

WITH INLET TEMPERATURES BELOw 200° ¢ ThE REDUCTION . OF
DIGESTIBILITY, EXPRESSED IN PERCENTAGES OF THE DIGESTIBLE
CRUDE PROTEIN CONTENT OF FRESH GRASS, VARIED FrROoM 1,0 To
13,0 %, with 5,3 % AS AN AVERAGE,
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THESE REDUCTIONS IN DIGESTIBILITY FLUCTUATED FOR THE
SAMPLES, DRIED AT HIGHER TEMPERATURES, FROM 4,6 To 29,0 %,
wiTH 16,0 % AS AN AVERAGE, |

THE CORRELATICN CF DRYING TEMPERATURE AND REDUCTION
OF DIGESTIBILITY ©F CRUDE PROTEIN 1S ALSO CLEARLY SHOWN
BY THE FIGURES. OF THE SECOND TABLE, EXPRESSING THE RESULTS
OF OUR LATEST EXPERIMENTS, ARRANGED IN ACCORDANCE WITH THE
INCREASE OF INLET TEMPERATURES,

REDUCTION OF PROTEIN DIGESTIBILITY AT DIFFERENT TEMPERATURES
APPFLIED FOR DRYING

EXPERIMENT IN 1947 EXPERIMENT IN 1948 EXPERIMENT I[N 1949
INLET REDUCTION INLET REQUCT I ON INLET REOQUCT ION
TEMPERATURE] IN DIG.CRUDE | TEMPERATURE [ IN D1G, CRUDE | TEMPERATURE!] IN OIG,CRUDE
0¢) PROTE IN(%) (Og) |. proTEIN(Y) (O¢) PROTEIN(A)

150 9,7 125-145 3,7 140-145 1,0
200 11,6 132 5,5 145-165 4,6
250 11,6 185 8,4 200-210 10,8")
400 24,5 200 14,2 240-260 4,6
550 29,0 400 13,6 500-520 9,5
700 25,8 600 19,3 780-820 12,2

') CONTAINCD SCORCHED MATERIAL.

WHEN T WOULD HAVE BEEN POSSIBLE TO RECORD THE TEM=-
PERATURES ©OF THE GRASS AT THE END OF THE DRYING=PROCESS
INSTEAD OF THE EASILY MEASURABLE INLET TEMPERATURES, THE
CORRELATION ©F THC TEMPERATURE AND THE REDUCTION IN PRO=-
TEIN DIGESTIZILITY PROBABLY WOULD HAVE PROVED TO BE STILL
MORE CONSPICUOUS, FOR 1T IS AFTER ALL THE TEMPERATURE AT
THE FINISH WH!ICH CAUSES THE REDUCTION, PRESUMABLY THE MORE.
FAVOURABLE RESULTS ATTAINED BY THE EXPERIMENTS IN 1945

ARE MORE ©OR LESS NUC 70O LOWER FINAL-TEMPERATURES, THOUGH
THE STARTING TCUMPERATURES REMAINED UNCHANGED,

CONCLUS | ON

THE DICFESTIBILITY OF THE PROTEIN |IN GRASS 1S REDUCED
BY ANY OF THE ARTIFICIAL DRYING METHODS AT PRESENT AP-
PLIED, " '

WHEN GAYING IS PERFORMED WITH CARE AT INLET TEMPERA-
TURES BELow 200° ¢ THIS REDUCTION IS NOT CONSIDERABLE AND
AMOUNTS ON THEI AVERAGE TO ABOUT 5 %,

WHEN DRYING AT HIGHER TEMPERATURES THE REDUCTION OF
PROTEIN ODIGESTI3ILITY CAN BE VERY CONSIDERABLE AND MAY
SOMETIMES RBE A4S MuUch aAs 25 %. ~
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V., THE FECONOMIC ASPECTS OF ARTIFICIAL GRASS DRYING
BY |
PROF, IR J,J.|.SPRENGER

THE ECONOMIC ASPECTS O©OF ARTIFICIAL GRASS DRYING ARE
TWOFOLD VI1Z, THE NATIONAL ASPECT OF FEEDING MAN AND BEAST
AND THE ASPECT OF THE INDIVIDUAL DRYING PLANTS WHICH WILL
GIVE RISE TO THE QUESTION HOW A PLANY SHOULD BE EQUIPPED

AND RUN IN  ORDER TO KEEP THE EXPENSES AS LOW AS POSSI-
BLE,

{. SUPPLY OF FODDER AND FEEDING STUFFS IN THE NETHERLANDS,

DURING THE GERMAN OCCUPATION OF THE NETHERLANDS FROM
1940 = 1945 THE NUMBER OF LIVESTOCK DECREASED CONS|DERABLY
OWING TO SHORTAGE OF FODDER, AND TO REQUISITIONS ©OF AN!I-
MALS BY THE OCCUPYING FORCES, WHEN THE WAR WAS OVER THE
POPULATION HAD INCREASED AND THEREFORE |IT WAS ESSENTIAL
TO RAISE THE NUMBER OF LIVESTOCK AS QUICKLY AS POSSIBLE,
A COMMITTEE OF EXPERTS UNDER CHAIRMANSHIP OF PROF, DR IR
M,J,L.DOLS STUDIED THIS PROBLEM AND ARRIVED AT THE CONCLU-
SION THAT THE FIRST AJM SHOULD BE TO RESTORE THE LIVE-
STOCK HARD TO TS PRE-WAR LEVEL, THE TARGET BASED UPON

A  POPULATION oOF 10 MILLIONS |[NHABITANTS TO BE AIMED AT
WAS S

MILCH COWS AND COWS IN CALF 1.600,000
CATTLE FOR FATTENING 100,000
OTHER CATTLE 1.080,000
SHEEP AND LAMBS 700.000
COATS AND KIDS 150,000
HORSES 325,000
PIGS : 1,800,000
LAYING HENS -15,000.000

BEFORE THE WAR THREE QUARTERS ©OF THE TOTAL YIELDS OF
ARABLE AND GRASSLAND WAS FED TO LIVESTOCK AND IN ADDITION
LARGE QUANTITIES OF FEEDINGSTOFFS WERE IMPORTED, ViZ, N
ROUND FIGURES ANNUALLY:

1.100,000 TONS OF CEREALS

612,000 TONS OF o©OIL SEED CAKES
36,000 TONS OF ANIMAL PRODUCTS

THE PRESENT ECONOMIC SITUATION OF THE COUNTRY [IMPLIES
THAT IMPORTS HAD TO BE CURTAILED DRASTICALLY TO APPROXIMA=-
TELY 800,000 TONS, TO ACHIEVE THIS IT HAS BEEN NECESSARY
TO REDUCE THE QUANTITY OF CONCENTRATES FED PER ANIMAL TO
JUST A LITTLE MORE THAN HALF THE PRE~WAR RATION, THE NEW
RATION TO BE SUPPLEMENTED BY LARGE QUANTITIES OF HOME
PRODUCED FODDER, THEREFORE THE QUALITY OF THE LATTER MUST
BE |IMPROVED, CNE OF THE POSSIBILITIES TO ACHIEVE THIS IS
TO |INCREASE THE SUPPLY OF ARTIFICIALLY ORIED GRASS, THE
ANNUAL SUPPLY, BEING AT PRESENT 50 - 60,000 TONS DRIED
GRASS, SHOULD BE [INCREASED To soMeE 240,000 TONS, AS TO
PIGS IN FUTURE THEY WILL HAVE TO BE FED MAINLY ON
STEAMED POTATOES AND POULTRY MAINLY ON HOME GROWN MAIZE,

THE NUTRITIVE VALUE ,0f DRIED GRASS CAN BE ESTIMATED
AT APPROXIMATELY 75 % OF IMPORT CONCENTRATES., IF THE PRICE
OF THE LATTER IS FL, 24,- PER 100 KGS THEN THE AIM
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SHOULD BE TO SUPPLY DRIED GRASS FoOR FL, 18,- efer 100 xes,
PRESUMING THAT ALL CONSIDERATIONS OF CURRENCY COULD BE
IGNCRED, |F THE PRICE OF THE QUANTITY OF GRASS TO OBTAIN
100 K&s DRIED GRASS Is FfFL, 7,- THEN THE ORYING' COST
SHOULD NOT BE MORE THAN FL, 11,- PER 100 kGS. THIS FIGURE
WiLL BE MORE CLOSELY CONSIDERED AT THE END OF THIS
CHAPTER, ‘
!IT WiLL BE A DIFFICULT TASK TO FIND THE CAPITAL
FOR THE CONSTRUCTION oF 160 - 200 NEW DRYING PLANTS (APPR,
FL., 160,000,- PER PLANT), IT 1S HARDLY |IMAGINABLE THAT THIS
. CAPITAL COULD 'BE PROVIDED FROM PRIVATE SOURCES, AND THERE-
FORE IT WILL BE NECESSARY FOR THE GOVERNMENT TO ASSIST
IN SOME WaAY F.,1, BY GRANTING LOANS OR ADVANCES FOR THE
PURPOSE, '

1T IS OBVIOUS THAT A POLICY AS OUTLINED HERE COULD
NOT BE CARRIED THROUGH IN A SHORT TIME, AS CONSIOERABLE
MODIFICATIONS IN FARM MANAGEMENT WILL BE NECESSARY AND
ALSO THE LIVESTOCK WILL HAVE TO GET ACCUSTOMED TO THE
NEW DIET,

IT 1S OF GREAT ADVANTAGE THAT BY ARTIFICIAL DRYING
LOSS OF PROTEIN, AS EXPERIENCED WITH HAY MAKING, IS AVOIDED
BUT NEVERTHELESS THE QUESTION ARISES WHETHER MANY RATHER
VALUELESS OFFALLS SUCH AS TOPS OF SUGBAR BEET NOW OFTEN
BEING PLOUGHED IN, COULD NOT BE USED FOR FEEDING LIVESTOCK
AFTER BEING DRIED, FURTHERMORE ATTENTION MUST B8E PAID TO
THE ~ CULTIVATION OF CROPS RICH IN PROTEIN, SUCH AS LUCERNE
(ALFALFA) AND LUPINS.

QUITE APART FROM THESE CONSIDERATIONS THE PROBLEM OF
ENSILAGE HAS TO BE INVESTIGATED, BUT THAT IS OQUTSIDE THE
CPROVINCE OF THE SUBJECT UNDER REVIEW,

1. EQUIPMENT AND MANAGEMENT OF GRASS DRYING PLANTS,

THE FIRST GQUESTION ARISING 15! WHAT SHOULD BE THE
S1ZE OF A DRYING PLANT? MANY EXPENSES (DEPRECIATION, WAGES,
OVERHEAD EXPENSES) DROP WHEN CAPACITY INCREASES, BUT DIFF L=
CULTIES SUCH AS REGULAR SUPPLY OF RAW MATERtAL, OF STORING
ROOM FOR DRIED STOCKS, ARISE, IT WILL BE CLEAR THAT A
DEFINITE FECONOMIC LIMIT OF CAPACITY MUST EXIST BEING
DEFINED BY LOCAL CIRCUMSTANCES,

IN 1948  THE PRODUCTION COST OF DRYING PLANTS oOf
VARIOUS CAPACITIES IN THE NETHERLANDS PER 100 KGS FINISHED
PRODUCE AMOUNTED TO APPROXIMATELY!

TONS/YEAR 0-200 | 200-400 | 400-600 | 600-700 [ 700-800 |
PRODUCTION COST 13,3 l 8,7 1 8,5 l 9,4 i 8,4 i
TONS/YEAR 800-900 | 900-1000 | 1000-2000 |> 2000
PRODUCTION COST 8,8 l 8,25 7,9 7,3

FROM THIS IT CAN BE CONCLUDED THAT NO PLANT SHOULD

BE BUILT WITH A SMALLER ANNUAL OUTPUT THAN 300 TONS, AND

THAT RUNNING COST DECLINE FOR VERY LARGE OUTFITS,
EXPERIENCE ALSO HAS SHOWN THAT THE MOST FAVCQURABLE

RESULTS ARE ATTAINED BY AN ANNUAL CAPACITY oF 800 - 1000
TONS DRIED ARTICLE, '
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THE AVERAGE NUMBERS OF EFFECTIVE RUNNING HOURS ACHIEVED
WERE .

| 1941 | 1942 | 1943 | 1946 | 1947 | 1948 |
HouRs PcR annuM | 1850 | 2027 | 1825 [ 1345 | 947 | 2041 |

THE FIGURE FOR 1946 HAS BEEN STILL ADVERSELY:W AFFECTED
8Y THE CONSEQUENCES OF THE WAR, AND 1947 WAS AN ABNORMALLY
DRY YEAR, IN A NORMAL SEASON 2000 RUNNING HOURS SHOULD BE
ACCOUNTED FOR (IN 1948 soME PLANTS ATTAINED 3000 HOURS).

THEREFQRE _IT 1S ADVISABLE TQ ERECT IN A GRASSLANO
DISTRICT DRYING PLANTS WITH A _CAPACITY OF 800 = 1000 TONS
PER _ANNUM IN 2000 EFFECTIVE RUNNING HOURS AND PROCEEDING
400 - 500 KGS DRIED ARTICLE PFR  HOUR,

AT DUTCH DRYING PLANTS, WORKERS ARE ENGAGED ON A
BINDING COLLECTIVE CONTRACT,; PROVIDING FOR 48 WORKING HQURS
PER WEEK, |F NECESSARY THE WORKMEN HAVE TO WORK OVERTIME,
DURING THE SEASON THE PLANT RUNS CONTINUQOUSLY FROM MONDAY
MORNING TILL SATURDAY NiGHT, THE WORK 1S DONE 8Y THREE
SHIFTS, THE NIGHT-LABOUR BEING ALTERNATELY SUPPLIED BY THESE
SHIFTS, THE MINiMUM WAGES ARE FL, 0,68 -~ FL, 0,80 PER HOUR,
VARYING WITH THE DISTRICT, AND 1IN ADDITION BONUSES, ALLOWAN~-
CES AND SOC!AL CHARGES ARE PAID BY THE EMPLOYERS.

A DRIER IS FROM A MECHANICAL POINT OF VIEW ACTUALLY
AN  INSTALLATION FOR THE EVAPORATION OF WATER, TO JUDGE ITS
EFFICIENCY THE MOISTURE CONTENT OF THE GRASS SUPPLIED MUST
BE KNOWN, IN 1947 (A VERY ORY SUMMER) 1T WAS ON THE
AVERAGE 73,6 % aAND IN 1948 (a WwET season) 77,1 %, THE
DIFFERENCE SEEMS NOT TO BE EXCEEDINGLY LARGE, BUT WHEN CON-
SIDERING THE RELATION BETWEEN MOISTURE AND DRY MATTER (DRY
BASIS) THESE PERCENTAGES ARE ACTUALLY 277 AND 337 % RESPEC=-
TIVELY, AND THEREFORE IN THE LATTER CASE 224 PER CENT MORE
WATER MUST BE EVAPORED, THIS OIFFERENCE S ACCOUNTED FOR
I£f A DRYING PLANT OF 400 - 500 k6s/H ATTAINS 1TS MAXIMUM
CAPACITY AT 500 k6/H, BY DESIGNING OR ORDERING A PLANT FOR
500 k6 DRIED ARTICLE PER HOUR, A PROVISO SHOULD BE MADE
THAT THIS QUANTITY MUST RELATE TO GRASS WITH, SAY 74 %

OF MO!STURE, . .

IF WILTED GRASS 1S DRIED N THE PLANT, ITS CAPACITY
WILL - BE HIGHER PROVIDED THAT NO OQUCTS IN THE MACHINERY
WiLL BE BLOCKED UP OWING TO THE NATURE OF THIS RAW
MATERIAL, :

AFTER BEING DRY, GRASS HAS USUALLY STILL A MOISTURE
CONTENT OF ABoUT 10 PER CENT, JUST LOW ENOUGH TO BE FIT
FOR GRINDING [N A HAMMER MILL, BUT FOR LUPINS OR CLOVER,
BEING CROPS WITH THICK STEMS, THE MOISTURE CONTENT OF THE
LATTER 1S CONCLUSIVE, AS {T SHOULD NOT BE HIGHER THAN
10 PER CENT, AND THEREFORE THE AVERAGE FOR THE BULK WILL
BE A FEW PER CENTS LOWER, THE EVAPORATION OF THE WATER,
STILL PRESENT IN THE CROP CLOSE TO THE END OF THE PRO=-
- CESS, DEMANDS A GREAT DEAL OF WORK AND CONSEQUENTLY MUCH

FUEL, THEREFORE THIS |ITEM REQUIRES SPECIAL ATTENTION WHEN
"THE EFFICIENCY OF A PLANT IS BEING JUDGED,

THE DRYING PROCESS SHOULD NOT BE CARRIED ON ANY LONGER
THAN IS ABSOLUTELY NECESSARY TO BE SURE OF THE KEEPING
QUALITY, OF THE DRY GRASS OR ITS SUITABILITY FOR FURTHER
"PROCESSING,

? IN CALCULATING THE DRYING COST BASED ON DATA RECORDED
FOR 1949 THE FOLLOWING |TEMS HAVE BEEN TAKEN INTO ACCOUNT!




-TOT

THE
OoF
THE

ACC
TRA
THE
THE

MOR
T0

BEC
WIT
GUA

- 25 <

1., DEPRECIATION: BUILDINGS AND MACHINERY TO BE WRITTEN OFF
iN 10 YEARS, RATE OF INTEREST 4 %, INTEREST AND ANNUITIES?Y
12% ofF FL, 160,000,~- or FL, 19,200,-;

2, ANNUAL ouTpPuT. 800 - 1000 ToNSs;

'3, 3600 TOTALS RUNNING HOURS OF WHICH 2000 EgfFFecTIvVE (s5TaG~-"
NATIONS 1IN SUPPLIES 19 %g BREAK DOWNS 4 %, NIGHT LABOUR
4 %, SUNDAY STOPPAGES 18 %);

4, 3 SHIFTS OF 5 WORKMEN BEING - EMPLOYED]

5. PRICE OF ©COKE FL, 45,- PER TON,

ON  THIS BASIS THE PRODUCTION PRICE VARY BETWEEN!

INTEREST AND ANNUITIES 2,4 - 2,0 CENTS PER Ko

MAINTENANCE AND TOOLS 0,5 -1,0 N vooon

WAGES AND SOCIAL CHARGES 2,0 - 2,5 " 1 n

FUEL 2,0 - 2,5 h " "

ELECTRICITY c,5 - 1,0 . " "

MANAGEMENT 0,5 ~0,75 " N

OTHER OVERHEAO EXPENSES 0,5 - 1,5 " " "

8,4 -11,25 " "o

PROFIT 1,6 - 0,75 " " "
AL (HAULAGE NOT (NCLUDED) 10,0 -12,0 CENTS PER K6

THESE FIGURES ARE DERIVED FROM THE DATA RECORDED IN

BOOKS OF THE EXISTINGS PLANTS, {F [N THE FUTURE PLANTS

LARGER OUTPUT WILL BE ERECTED, THEN (T [S5 LIKELY THAT

PRODUCTION PRICE WILL ©DROP A LITTLE,

AT IT IS SHOWN PREVIOUSLY THAT 11 CENTS PER K6
QUNTS FfOR NUTRITIVE VALUE CCMPENSATION O©OF IMPORT CONCEN-
TES, OUR CALCULATIGN PROVES THAT FOR CIRCUMSTANCES AT

NETHERLANDS GREEN CROP DRYINE 1S POSSIBLE, REGARDING

ECONOMIC ASPECTS,

FINALLY 1T SHOULD BE BORNE IN MIND THAT IT BECOMES
E  AND MCRE CUSTOMARY TO FIX SELLING PRICES ACCORDING

CRUDE ©OR DIGESTIBLE PROTEIN CONTENT, THEREFORE 1T WILL
OME ESSENTIAL IN THE FUTURE THAT DRYING PLANTS COMPLY
B  REQUIREMENTS ON PREVENTION OF POSSIBLE DECLINES IN
LITY DURING THE DRYING PROCESS,
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ABSTRACT _IN__DUTCH

KORTE INHOUD

t. CULTUURTECHNISCHE GEZICHTSPUNTEN, DOOR IR M,.L,'T HaART (1).

HET KUNSTMAT!IG DROGEN VAN GRAS WQRDT VOORNAMELIJK TOE-
GEPAST OP CGRASLANDBEDRIJVEN VOOR DE WINNING VAN EIGEN VEE-
VOEDER, ALSMEDE VAN LUCERNE O©OP VEEARME AKKERBOUWBEDRIJVEN,

OP WEIDEBEDRIJVEN WORDT SLECHTS 3 - 6 % DER GRASOPBRENGST
GEDROCGD, MEN HEEFT ©DAAR IN  JUND = JULLI WEINIG GRAS, ALS
MAATREGELEN TER VERBETERING WORDEN GENOEMD INFILTRATIE EN
BESPROEI ING, ALSMEDE DOCELMATIGE BEMESTING, ER IS VERBAND TUS~
SEN HET EIWITGEHALTE EN HET GROELISTADIUM VAN HET GRAS,

1Y, DE TECHNISCHE |INRICHTING VAN GROENVOEDERDROGERS, DOOR
PROF, IR J,J,1,SPRENGER (1),

DE GEBRUIKELIJKE DROGERS KUNNEN VOLGENS HUN [INRICHTING
SYSTEMATISCH WORDEN |NGEDEELD, DE VOOR- EN NACELEN VAN DE=-
ZE VERSCHILLENDE SYSTEMEN WORDEN BEHANDELO, TIJDENS HET
DROOGPRCCES KAN MEN TWEE BEPAALDE STADIA ONDERSCHEIDEN,
WAARBIJ DE GRENS LIGT BIJ CA, 23 % VOCHTGEHALTE, EEN FORMU-
LE WORDT GEGEVEN VOOR DE DROOGSNELHEID IN DEZE STADIA,

IN  HET JAarR 1948 werD ooor 101 DROGERS c¢a, 50,000
TON GEPRODUCEERD MET GEM, 2041 NETTO  DRAAIUREN PER DROGER, .

EEN VIERTAL DROGERS VAN SPECIFIEK NEDERLANDSE CONSTRUC-
TIE WORDT MEER UITVOERIG BESCHREVEN,

IV, DE___INVLOED VAN HET VOORDROGEN OP HET LAND, HET KUNST=~
MATIG DROGEN FEN HET BEWAREN OP DE CHEM|SCHE SAMEN=
STELLING, DOOR IR S$.BOSCH (1} EN DR W,8,DEtJs (1),

BlJ VOORDROGEN OP HET LAND KAN HET VOCHTGEHALTE (ca,
80 %) BELANGRIJK WORDEN VERMINDERD; ECHTER TREDEN DAN
DROGE-STOFVERLIEZEN OP VAN DE ORDE VAN 2 - 25 % PER ET-
MAAL DOOR VERADEMEN VAN KOOLHYDRATEN. OOK DAALT DAARBIJ HET
CAROTINEGEHALTE,

TIJDENS ©DE KUNSTMATIGE DROGING HEEFT MEN EVENEENS
DROGE-STOFVERLIEZEN, VOCRNAMELIJK MECHANISCHE VERLIEZEN EN
VERBRANDING, BlJ HOGE TEMPERATUREN GAAT 0QE VERTEERBAARHEID
DER EIWITSTOGFFEN ACHTERUIT, DE CAROTINEVERLIEZEN VERLOPEN
PROGRESSIEF MET HET AANVANGSPERCENTAGE, :

PROEVEN WERDEN GENOMEN OMTRENT ACHTERUITGANG VAN CARO~-
TINEGEHALTE TIJDENS HET BEWAREN, DEZE. BLEEK HET GERINGST TE
Z1JUN BlJ EEN R,V.=-GRAAD DER LUCHT 60 - 80 %, EEN DICHTE
PAKKING EN EEN LAGE TEMPERATUUR, EEN FIJNE VERMALING (GROOT
OPPERVLAK) BEVORDERT DE OXYDATIE,

IV, DE_INVLOED. VAN KUNSTMATIC DRQGEN OP OF VERTEFRBAARHEID
VAN _HET GRAS, DOOR OR N.D.DIJKSTRA (2},

AAN  HET RIJKSLANDBOUWPROEFSTATION TE HOORN WERD VAN
EEN GROOT AANTAL MONSTERS GEDROOGD GRAS DE VERTEERBAARHEID
BEPAALD MET BEHULP VAN HAMELS,

WIlJ VONDEN, DAT, WANNEER GRAS VOORZICHTIG [N HET LABO-
' RATORIUM WORDT GEDROOGD, DE VERTEERBAARHEID VAN DE MEESTE
BESTANDDELEN NOG EVEN HOOG 1S ALS DIE VAN HET ' VERSE GRAS,

ALLEEN DIE VAN HET EIWIT IS DOOOR DE KUNSTMATIGE OROGING
FETS VERMINDERD,
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VERDER ~WERD GEVONDEN, DAT BIlJ HET KUNSTMATIG DROGEN
VAN GRAS MET BEHULP VAN DROGERS IN DE PRACTIJUK STEEDS
EEN AFNAME IN DE VERTEERBAARHEID VAN HET EIWIT VALT TE
CONSTATEREN,

GESCHIEDT DIT DROGEN VOORZICHTIG EN BlJ INLAATTEMPERA-
TUREN BENEDEN 200° ¢ DaN IS DEZE AFNAME NIET GROOT EN
BEDRAAGT GEMIDDELD ONGEVEER 5 %,

BlJ OROGING BIJ HOGE TEMPERATUREN KAN DE AFNAME ZEER
BELANGRIJK WORDEN EN WEL TOT 25 % STIJGEN, -

V, DE ECONOMIE VAN HET GRASDROGEN, DOOR PROF,IR J,J,!,SPREN-
cer (1), '

MEN KAN DE ECONOMIE VAN HET GRASDROGEN BESCHOUWEN ALS
EEN NATIONAAL PROBLEEM VAN VEEVOEDING, DOCH QCK uiT HET
ANDERE STANDPUNT VAN EXPLOITATIE VAN EEN BEPAALDE GRASDRO-
GER!J, : .

VOOR NEDERLAND | S VAN BELANG, DAT 0P DEVIEZEN VOOR
IMPORTKOSTEN VAN VEEVOEDER WORDT BEZUINIGD, DIT BLIJKT MO=-
GELI1JK TEC ZIJN, |INDIEN DE DROOCGKOSTEN VAN GRAS NEET HOGER
DAN oP F, 11,- PER 100 KG UITKOMEN,

AANGETOOND WORDT, DAT DE MEEST ECONOMISCHE PRODUCTIE
CAPACITEIT VOOR EEN GRASDROGER ZAL ZiJN 500 K6 PER UUR
ofF 1000 TON PER JAAR BIlJ EEN VOCHTGEHALTE VAN HET VERSE
GRAS VAN 74 %.

OP GROND VAN DE BEDRIJFSUITKOMSTEN VAN BESTAANDE ORO=-
GER{JEN WORDT EEN ANALYSE DER KOSTPRIJS GEGEVEN, WAARUIT
BLIUKT, DaT DEZE F, 10,- A F. 12,- PER 100 K6 BEDRAAGT, BIJ -
EEN DROGER CAPACITEIT vaN 1000 Ton/JAAR ZAL HET GRASDROGEN
IN NEDERLAND ECONOMISCH MOGELIJK ZIJN,

HET LIGT IN DE BEDOELING, HET AANTAL GRASDROGERIJEN
IN NEDERLAND IN DE NAASTE TOEKOMST STERK UIT TE BREIDEN,

(1) CENTRAAL INSTITUUT VOOR LANDBOUWKUNDIG ONDERZOEK, WAGEN !N
GEN,

{(2) RIJKSLANDBOUWPROEFSTATION TE HOORN,
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ABSTRACT IN FRENCH

RESUMES

-

i, POINTS DE VUE DE TECHNIQUE CULTURALE, PAR IR M,L.'T HART,

LE SECHAGE ARTIFICIEL  DE_ L'HERBE EST SURTOUT APPL|QUE
DANS DES EXPLOITATIONS HERBAGERES EN VUE DE L'OBTENTION DE
LEUR PROPRE AFFOURAGEMENT DE BE’TAIL, AINSI QUE DE LUZERNE
DANS LES EXPLOITATIONS PAUVRES EN CHEPTEL, DANS LES EXPLOI~-
TATIONS DE PATURES ON NE SECHE QUE DE 3 A 6 % O0F LA
PRODUCTION D'HERBE, EN JUIN ET JUILLET ON N'Y RENCONTRE
QUE PEU D'HERBE, ON CITE - COMME MESURES O'AMELIORATION DE
CETTE SITUATION LV'INFILTRATION ET L'ASPERSION, AINS| QUE LA
FUMURE RATIONNELLE, fL Y A UNE LIAISON ENTRE LE POURCENTA=-
GE D'ALBUMINE ET LE STADE DE CROISSANCE DE L'HERBE,

il, L'ETABLISSEMENT TECHNIQUE O0E SECHOIRS DE FOURRAGES VERTS,
PAR LE PROF, IR J.J.|.SPRENGER,

LES SECHOIRS HABITUELS PEUVENT ETRE CLASSES SYSTEMATI-
QUEMENT SUIVANT LEURS DISPOSITIONS TECHNIQUES, LES AVANTAGES
ET INCONVENIENTS DE CES DIFFERENTS SYSTEMES SONT PASSES
EN REVUE, PENDANT LE PROCESSUS DE SECHAGE, ON PEUT, DIS-
TINGUER DEUX STADES OFFINIS, DONT LA LIMITE SE PRESENTE
VERS ENVIRON 23 % O'HUMIDITE, UNE FORMULE EST DONNEE POUR
LA DfTERMINATION DE LA VITESSE DE SECHAGE DANS CES STADES,

PENDANT L'anNEE 1948, 1L A E£TE PRODUIT ENVIRON 50,000
TONNES AU MOYEN DE 101 SECHOIRS, AVEC UNE DUREE NETTE DE
ROTATION MOYENNE ©OFE 2,041 HEURES PAR SECHOIR,

QUATRE SECHOIRS DE CONCENTRATION SPECIFIQUEMENT NEERLAN-

DAISE SONT DECRITS PLUS EN DOFETAIL,

Fr1, L'INFLUENCE DU PRESECHAGE SUR LE TERRAIN DE  CULTURE,
LE SECHAGE ARTIFICIEL FT LA CONSERVATION DE LA _COM=
POSITION - CHIMIQUE, PAR IR S,BOSCH ET DR W,B,DEIJS,

LA TENEUR &EN HUMIDITE (EnNVIRON 80 %) peut ETRE
FORTEMENT REDUITE PAR LE PRESECHAGE SUR LE TERRAIN DE
CULTURE, PAR CONTRE, IL SE PRODUIT AINS|I ©DES PERTES ODE
MATIERES SECHES DE L'ORDRE DE 2 A 2% % PAR JOUR, CAUSEES
PAR LA DESTRUCTION DES HYDRATES ©OE CARBONE PAR LE PHE=
NOMENE ©OFE RESPIRATION, LA TENEUR EN CAROTENE DIMINUE FEGA=
LEMENT DE CE FAIT. . '

DES PERTES DE MATIERES SECHES SE PRODUISENT EGALEMENTY
‘DANS LE SFCHAGE ARTIFICIEL, PRINCIPALEMENT DES PERTES D'ORI~
GINE MFCANIQUE ET DOE CARBONISATION,

LA ©OIGESTIBILITE DES MATIERES ALBUMINOTODES DIMINUE AUX
HAUTES TEMPERATURES, LES PERTES EN CAROTENE VARIANT PRO=-
GRESSIVEMENT AVEC LE PQURCENTAGE INITIAL,

DES ESSAIS ONT ETE MENES CONCERNANT LA RETROGRADATION
OE LA TENEUR EN CAROTENE PENDANT L'EMMAGASINAGE, CELLE=GI
PARATT ETRE LA PLUS REDUITE A UN DEGRE D'HUMIDITE RELA-
TIVE DE L'AIR DE 60 A 80 %, AVEC UN EMBALLAGE FTANCHE ET

UNE BASSE TEMPERATURE. UNE FINE MONTURE (GRANDE SURFACE)
FAVORISE L'OXYDATION,
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fv, L'INFLUENCE DU SECHAGE ARTIFICIEL SUR LA DIGESTIBILITE
DE__L'HERBE, PAR LE DR N,D,DIJKSTRA,

A LA STATION AGRONOMIQUE DE L'ETAT, A HOORN, LA Dl=
GESTIBILITE D'UN GRAND NOMBRE D'ECHANTILLONS D'HERBE SECHEE
A ETE DOETERMINFE EN EMPLOYANT DES BELIERS,

NOUS AVONS CONSTATf QUE, LORSQUE L'HERBE EST SECHEE :
PRUDEMMENT DANS LE LABORATOIRE, LA DIGESTIBILITE DE LA PLU-
PART DES ELEMENTS S'ACCORDE TRES BIEN AVEC CELLE OE
L'HERBE FRATCHE, SEULEMENT LA DIGESTIBILITE DE LA PROTEINE
EST UN PEU DIMINUEE, ,

EGALEMENT NOUS AVONS TOUJOURS CONSTATE UNE DIMINUTION
DE LA DIGESTIBILITE DE LA PROTEINE DE L'HERBE, SECHEE
DANS UN SECHOIR INDUSTRIEL,

QUAND ON EXFCUTE CE SFCHAGE PRUDEMMENT €T A UNE
TEMPERATURE AU DESSOUS DE 2009 ¢ CETTE DOIMINUTION N'EST
EAg CONSIDFRABLE "ET NE S!'ELEVE QU'EN MOYENNE A  ENVIRON

Qe

QUAND LE SECHAGE SE PASSE A TEMPERATURES  PLUS HAUTES,
LA DIMINUTION DE LA DIGESTIBILITE DE LA PROTEINE PEUT
DEVENIR TRES IMPORTANTE EN. S'ELEVANT PARFOLIS JusQu'aA 25 %.

V. LES ASPECTS FECONOMIQUES DE SECHAGE ARTIFICIEL OF L'HERBE,
PAR LE PROF, IR J,J.!|.SPRENGER,

ON PEUT CONSIDERER LES ASPECTS éCONOMIQUES DU sECHAGE
DE L'HERBE COMME UN PROSLEME NATIONAL DE NOURRITURE DU
BETAIL, MAl5 AUSSI AU POINT  DE VUE PLUS RESTRAINT DE

b

L'EXPLOITATION D'UNE SEGHERIE DETERMINEE,

4

1L EST OE L'INTERET DES PAYS-BAS D'ECONOMISER LES
DEVISES NECESSAIRES A L'IMPORTATION OFE NOURRITURE POUR LE
BETAIL, CELA SEMBLE POSSIBLE S| LES FRAIS DE SECRAGE DE
L'HERBE NE ODEPASSENT PAS 11 FLORINS P.B, PAR 100 Kitos,

L. EST INDIQUE QUE LA CAPACITE DE PRODUCTION LA PLUS
ECONOMIQUE D'UN SECHOIR EST DE 500 x1LOS PAR HEURE OU
1,000 TONNES PAR AN, AVEC UN POURCENTAGE O'HUMIDITE DE
L'HerBE FRATCHE DE 74 %, .

SUR LA BASE DES RESULTATS O'EXPLOITATION DES SECHE-
RIES EXISTANTES, UNE ANALYSE DU PRIX DE REVIENT MONTRE
QUE CELUI=cI s'fLEVE DE 10 A 12 FLORINS P.B, PAR QUINTAL,
POUR UNE CAPACITE DE SECHOIR DE 1,000 TONNES PAR AN, LE
SECHAGE DE L'HERBE AUX PAYS-BAS SERA FCONOMIQUEMENT POSSI|-
BLE,

IL EST PROJETE D'AyGMENTER FORTEMENT DANS LE PROCHE
AVENIR LE 'NOMBRE DES SECHER!ES D'HERBE AUX PAYS-BAS,

S 1262
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_ PLATE |

A Type: [nsing

ENGLISH
« LOAUDING
. TEDDER
s CHIMNEY -
» CHIMNEY SLIDE VALVE
+« FURNACE
. AIR MIXING CHAMBER
. FURNACE SLIDE VALVE

FURNACE FAN
SUPPLY AIR.

. DISCHARGE

« PRECUTTER
« CONNECTING TUBE
« BAFFLES

FRANCAIS

. Vb oo b CHARGEMENT
. 3 ' L S P REMUEUR
SN TR ST S R CHEMINEE
< ;g SRR (b aa Al V VANNE DE cnmnéc
SEIY - SRR FOUR
- 13““&:._ Lﬁimm%\%mmia CHAMBRE A MELANGE D'WIR
: i 4 G o - VANNE DE FOUR
: VENTILATEUR OF FOUR
AIR DE SUPPLEMENT
VENTILATEUR DE CIRCULATION
SORTHE
VARIATEUR DE VITESSE
HACHO IR -
" TUYAU DE CONNEXION
SEPARATIONS

B Trpv: Heedemaxer

C Type- Ducchbra

NEDERLANDS

oPGoO!
WOELER
s  SCHOORSTEEN -
2 SCHOORSTEENSCHUIF
\ ) OVEN .

Mm“ MENGKAMER -
--ﬂ:*“""'*"“OVENSCHUIF .
OVENVENTILATOR

SUPPLETIE
OMLOOPVENT I LATOR
AFWORP
VARIATOR
HAKSELMACHINE

~ VERBINDINGSBUIS
SCHOTTEN

D T,%i:Van den Sroek

. (SECUNDAIRY) RETURN FAN 25.

. VARIABLE SPEED CONTROL 27

_29.

ROTATING DRUM
HAMMER MILL, GRINDER
CYCLONE SEPARATOR
BAGGING CYCLONE
STATIONARY DRYING DRUM
REVOLVING SHAFT
PRONGED FORKS

EXHAUST FAN
. FEED HOPPER .

INSPECTION DOOR.
CLEANING HATCHES
AIR SEAL ‘
SPIRAL -PIFE. ORUN
DUST FILTER -

TAMBOUR DE SECHAGE
MEULE A MARTEAUX =
SEPARATEUR A CYCLONE
CYCLONE A SACS
TAMBOUR F.IXE

ARBRE CENTRAL
FOURCHES '
VENTILATELR A SUCER
ENTONNOIR DE RECEPTION
PORTE D'INSPECTION
CLOISONS DE NETTOYAGE
fcLusE pYAlR :
TAMBOUR A TUYAU SPIRAL

FILTRE A Poussiire

. DROOGTROMMEL

HAMERMOLEN
CYCLOON _
AFZAK CYCLOON - |
DROOGTUNNEL
CENTRALE AS
VORKEN

EXHAUSTOR
INVOERTRECHTER
TOEGANGSDEUR
SCHOONMAAK LUIKEN
LUCHTSLUIS
PIJPTROMMEL

STOFFILTER



