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The contribution gives results of measurementspf S[.)ecific.energy Consu-mpti()n
‘ in two types of modern stables for breeding of broiler chickens. T.hc aim was
\ to confirm or to contradict opinion that specific energy consumption, pa.rt}CU-
“ larly for heating, is lower in natural stables materialised in climatic conditions

of the Czech Republic compared with traditional with forced sub-pressure
‘ ventilation. Specific consumption of direct energy for heating, ventilation,
ilumination and drives of technological lines in both stables for housing of

broiler chickens on deep litter.

‘ specific energy consumption; broiler chick; working operations; technological
cycle; traditional stable; natural stable; deep litter

‘ INTRODUCTION

Energy consumption related to production unit and expressed as specific
energy demandingness affects economic production effectiveness of resulting
prodl{ct. Basic and necessary condition of the possibility of evaluation of
techmca}l, organizational and other measures which are aimed at improving
production economy is the knowledge of specific energy consumption. This
]g(?e(;w(l;dg?ozre I_nissing‘ in new investment demanding objects and technolo-
eStabliShl;d ir:lctgoné thammal Products. The so‘—callfad natpral stables are
. ffo ZEe Re.pubh.c for breeding of broxl.er chickens based on
Germany. As 4 ma?rql Ope‘ratlons In USA, France, Be;lgmm and abqve ‘all in

‘ . Ventilatireason for .transmon 'tror.n traditional stables with forced

‘ oK for A 32 t&nqtmal stables is given the lower energy consump-

| B o) T}? tlation as w_ell as creation of better .rr?lcro—cl?ma.tlc
of the given advantg; = axr?1 Of‘our mvestlgapons was to verl’r}{ Practlc%lhty

ges 1in relatively demanding climatic conditions of the
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Czech Republic when calculated outside temperatures in winter I
amount to —12 to —15 °C and in summer period 25 to 30 °C.
Problematic determination of energy demandingness of animal Productigy,
is a partial object of research project of the National Agency of Agrécultul-a]
Research of the Ministry of Agriculture of the Czech Republic No. 6520
“Research and Testing of the Methods of Decrease of Agricultural Progy,.
tion* due to which the results presented in this contribution could be obtaineq

)Cl"iod

MATERIAL AND METHODS

The measurement of energy demandingness was carried out in the tradj.
tional stable and in the natural stable of the LUISIANA type in broiler chick
feeding of the ROSS hybrid, housed on deep litter.

1. Traditional stable

a) Characteristics of the building:

— very well warmed up building (120 mm polystyrene covered by aluminium
sheet), average coefficient of heat passage of peripheral engineering struc-
tures k = 0.35 W.m 2K

— two-storey hall (17.5 x 81 m), 30 000 chickens on each storey, 21.16 chick-
ens/m?>;

— average weight of one-day expedited chickens 1.685 kg, fattening period
40 to 41 days.

b) Climatic and micro-climatic data:

— calculation outside temperature —15 °C, 392 m above sea level, normal
region without intensive winds, unprotected location of the building;

— micro-climate in the stable controlled according to breeding principles of
broiler fattening ROSS;

¢) Technologies:

1. Preparation of the stable, disinfection — high-pressure cleaning equipment
WAP B 930 (7 kW; 6.7 kg.h™" of oil), working operation is done after each
all in — all out interval, six times a year.

2. Stocking of litter — tractor with share, working operation is done after each
all in — all out interval.

3. Transport of feed mixtures — 4 feeding lines PAL-VIS 90, 1 spiral conveyer
0.75 kW, 4 spiral conveyers 0.37 kW.

4. Feeding — 6 feeding lines CHORE-TIME, connection to external watel

piping order.

. Heating — 4 warm air heating aggregates BRINK GP 75, 75 kW, natural gas-

6. Ventilation — forced sub-pressure shield, 2 fans ES-140 R (0.75 kW;
10.76 m*s™") and 10 fans 4 VF 1042 A (0.37 kW; 432 m’.s™), air supply
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ollable ventilating slots REA-DAN 145 EG placed in two rows

al walls of the stable.

. oo _ 7 W discharge lamps.
Z: glumlsi}l“g? litter — loading machine UNC 060, tractor Z 7711, working
8. RemoVd

eration is done after each all in — all out interval.
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[I. Natural stable of the LUISIANA type

a) Characteristics of the building: B
steel structure, sandwich panels, average coefﬁc;entl of the heat passage by
peripheral engineering structures k=04 Wm2K": 7

_ oround hall (12 x 108 m), 26 000 chicks, 20.06 chicks/m*;

_ average weight of one-day expedited chicks 1.725 kg, fattening time 39 to

41 days;

b) Climatic and micro-climatic data:

_ calculation outside temperature —15 °C, 428 m above sea level, region with
intensive winds, unprotected location of the building;

_ micro-climate in the stable was controlled according to breeding principles
of the fattening of broiler chickens ROSS.

¢) Technologies:

1. Preparation of the stable, disinfection — identical with the traditional stable,
working operation is once a year.

2. Stocking of litter — the same like in traditional stable, working operation
is done once a year, before the beginning of each all in — all out interval
is littered manually.

3. Transport of feed mixtures — 2 feeding lines PAL-VIS 90, 1 spiral conveyer
0.75 kW, 2 spiral conveyers 0.55 kW.

4. I;eeding — 4 feeding lines CHORE-TIME, water supply of their own, 5 kW
ump.

: szsglnai;nlfngazzs rz;dbiators .SIERRA B 11P, 11.5 kW; propane-butane.
e blindl;ri )t/ ]z;tlelal openings on both sides of the. stable equipped
e (:]T r'ot e-d acgordmg to inside e}nd (I)ut31de.[emperature,
e L 1(;Jé;ssu1¢f wind ve.locny and direction; height of open-
blinds. ) -5 m; 6 electric motors (180 W) to control roller

7. lMlumination — the same like in the traditional stable.

8. Removal :
of litter — the same like ; e )
X e - 5 e :
Blbos onc. o L like in traditional stable, working operation

by 184 contr
on both later
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Energy consumption for heating was determined on the basis of 0‘[‘5@,.\,%0
of natural gas consumption (traditional stable) and propane butane (‘]Hturzﬂ
stable). The investigation of direct energy consumption, 1.e. energy useq
directly in the production process did not included energy equivalents of live
labour and energy comprised in feedstuffs.

RESULTS AND DISCUSSION

The results of measurements of energy demandingness of breeding of
broiler chicks per 1 chick or 1 kg of live weight of chick are processed i,
Fig. 1 (traditional stable) and in Fig. 2 (natural stable).

In the years 1997 and 1998 in the stable of traditional type 6 all in-all gy
intervals were realised on average, while it was 6.4 to 6.7 intervals in the
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operating procedure

1. Specific energy consumption in traditional stable

| — preparation and

Explanations to Figs. | and 2 horizontal axis — working operations: s
feeding, 7~

disinfection of stable, 2 — stocking of litter, 3 — transport of feed mixtures, 4 —
heating, 6 — ventilation, 7 — illumination, 8 — removal of litter

[ q - specific energy consumption (Wh/chick)
q — specific energy consumption (Wh/kg)
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2. Specific energy consumption in natural stable

patural st.able in the same period. Higher number of realised all in-all out
1nterv.als in the natural stable is given by technology of removal of deep litter
what is done once a year.
Sta’é‘l};eczz;izssoﬁgtzlnerd for splecific energy cons‘umption in the tra@itional
e t[;plg)él;l:ate y to‘ the results of measurements carried Qut
e dnl; the stable 01i the whole-wgoden construction
e thoseptimuce ! y _BIOS Sedl¢any. In. trgdltlonal tec.hnological
A theesvzlr:]e §1;7e§ %ge of the _bu1ld1ng the speglfic energy
(Agam oo, : per 1 chick of average weight 1.75 kg
a
broilerr:hlifk ?:tct]enir? nes (1983) give the .speci_fic energy consumption in
. Ugs/ls? nz}tu.ral stables realised in northern and north-west-
o . Wlthm the range 2.106 and 2.178 Wh/chick. This
i pUbl.lon- with the result.s of our measurement. Unfortunately
elibnei . e (I)Cfat}llon doe; not give specified technological lines and
. e . mmst e locality of stables.
g of broiler chicke;suireme“t proved lower energy demandingness of breed-
n the natural stable. The decrease of energy consump-
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tion for heating reaching 22.8% per 1 chick and 24.6% per 1 kg of live weight
of chick is the most significant.

Lower energy consumption for heating of natural stable is evidently the
result of several acting factors. The main one is the sharing of heat into the
room of stable by radiation. Conventional, a little efficient heat transfer,
dominant in traditional stable due to the used warm-air sources, is insignifi-
cant in the natural stable as in gas radiators, as on the soil surface. Another
factor is higher temperature of litter surface following from lower velocities
of air flow and hence also more intensive microbiological processes taking
place in mature litter. The value of energy consumption for heating is posi-
tively influenced also by lower heat loss through ventilation caused by bal-
anced distribution of ventilating air in the room of the stable and lower real
intensity of ventilation.

The values of energy savings for heating of natural stable are comparable
with those obtained in energy systems using recuperative exchangers to re-
cuperate heat from ventilated air. In the use of high quality recuperative heat
exchangers from gravitational heat tubes decrease of energy consumption for
heating by 28 to 37% per 1 reared chick (Adamovsky et al., 1997) was
found. In energy systems with recuperative heat exchangers, however, the
decrease of energy consumption for heating accompanied by increase of elec-
tric energy consumption for ventilation induced by higher pressure losses and
greater number of fans. In the natural stable of LUISIANA type the electric
energy consumption for ventilation was lower by 69.7% per 1 chick and by
70.5% per 1 kg of live weight compared with the traditional stable.

Energy saving in working operations 1, 2 and 8 recorded in the natural
stable performed once yearly per year amounts to 73.14% compared with the
traditional stable.

Resulting specific energy consumption in the natural stable lower by 24%
per 1 chick or by 25.8% per 1 kg of live weight, respectively. Supplier and
producer of some components of these stables, BAUER A. A. Tabor, reports
except energy savings also savings in investment costs amounting to 130 to
140 CZK per one housing place.

Results of measurement indicate efficiency of the utilisation of the stables
of natural type also in conditions of the Czech Republic. However, our ob-
servations and experience of farmers show that in summer period at outside
temperatures about 30 °C and when chickens reach expediting weight, inten-
sity of natural ventilation is insufficient. This problem can be solved by
instalment of fans which rise intensity of ventilation in extreme conditions.
In the USA these stables are frequently equipped with suction fans. In Euro-
pean countries only fans for air mixing are used in natural stables, but the
weight of one-day expedited chicks is significantly lower, i.e. 1.3 to 1.4 kg.
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Energetickd naro¢nost chovu brojlerovych kurat.

Scientia Agric. Bohem., 30, 1999: 35-42.

V prici jsou analyzovény vysledky méfeni mérné spotieby energie ve dvou typech
modernich staji pro chov brojlerovych kufat. Méfeni bylo uskute¢néno v klasické stdji
a ve staji pfirodniho typu LUISIANA pii vykrmu brojlerovych kutat hybrida ROSS,
ustdjenych na hluboké podestylce.

Cilem bylo potvrdit & vyvratit nazor, Ze mérna spotfeba energie, zejména pro
vytépéni, je v piirodnich stdjich realizovanych v klimatickych podminkéach Ceské
republiky vyrazn& niZ$i nez ve stdjich klasickych s nucenym podtlakovym vétranim.
Sledoviny byly mérné spotieby piimé energie pro vytapéni, vétrani, osvétleni a po-
hony technologickych linek v obou stajich.

Klasicky, velmi dobfe zatepleny objekt (k = 0.35 W.m_Z.K'l) byl dvoupatrovy.
V kazdém patfe bylo ustijeno 30 000 kufat (21,16 kufat/mz). Realizovéno bylo 6 turnusi
za rok pfi primérné vyskladiiovaci hmotnosti kufat 1,685 kg. Piiprava a dezinfekce
stdje (na obrazcich oznadena jako 1) byla zaji§tovana vysokotlakym zafizenim WAP
B 930 (7kW 6,7 kg.h™! nafty).

Pirodni stdj (k = 0,4 W.m >.K™"), realizovana rovn&z v lokalit¢ s vypo&tovou
venkovni teplotou —15 °C, je piizemni. V hale bylo ustijeno 26 000 kutat (20,06 ku-
fat/mz), odkliz hluboké podestylky se provadél jednou za rok po 6,4 aZ 6,7 turnusech.
Prim&rna vyskladiiovaci hmotnost kufat byla 1,725 kg. Technologie pfipravy stdje
a dezinfekce (1), naskladnéni podestylky (2), dopravy krmnych smési (3), napdjeni
(?), osvétleni (7) odklizu podestylky (8) se realizovaly stejnymi technickymi pros-
tredky jako v klasické stdji. Vytapéni staje (5) bylo zajistovano 18 plynovymi zafici
S}ERRA B 11P o vykonu 11,5 kW/ks, spalujicimi propan-butan. Vétrani stdje bylo
Prirozené bo¢nimi otvory (1,1 x 104,5 m) po obou stranach staje, opatienych Zaluziemi
ovladanymi podle vnitfni a venkovni teploty, interiérové relativni vlhkosti vzduchu,
Tychlosti a sm&ru vétru. Zaluzie byly pohinény 6 elektromotory o 180 W.
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Vysledky méfeni energetické naro¢nosti chovu brojlerovych kufat vztaZené na 1 kute
a 1 kg Zivé hmotnosti kufete jsou zpracovény na obr. 1 (klasicka stdj) a obr. 2
(pfirodni stdj). Méfeni prokdzalo niZ&i energetickou ndro¢nost chovu brojlerovych
kufat v pfirodni staji. Nejvyznamnéjii je sniZeni spotfeby energie pro vytdpéni dosa-
hujici 22,8 % na 1 kufe a 24,6 % na | kg Zivé hmotnosti kufete.

NiZ3i spotfeba energie pro vytdpéni piirodni stdje je vysledkem n&kolika piisobicich
faktord. Za hlavni Ize povaZovat sdileni tepla do prostoru staje sdlanim. Konvekéni,
mélo efektivni pienos tepla, ptevladajici v klasické stdji diky pouZitym teplovzdus-
nym zdrojim, je v pfirodni stdji nevyznamny jak u plynovych zafich, tak i u povrchu
pady. Dal§im faktorem je vygii teplota povrchu podestylky, vyplyvajici z niZsich
rychlosti proudéni vzduchu a ziejmé i intenzivnéjsich mikrobiologickych procesi
probihajicich ve vyzrélé podestylce. Velikost spotfeby energie pro vytapéni pozitivng
ovliviiuje rovnéZ niZ3i tepelnd ztrata vétranim, zplisobend rovnomérn&j§im rozvodem
vétraciho vzduchu v prostoru stije a men3f redlnou intenzitou vétrani.

Oproti klasické stdji byla spotieba elektrické energie pro vétrani pfirodni staje nizsi
0 69,7 % na 1 kute a 0 70,5 % na 1 kg Zivé hmotnosti kutete. Uspora energie v pra-
covnich operacich 1, 2 a 8, dana v ptirodni stdji jejich provadénim jednou za rok,
¢ini ve srovnani s klasickou staji 73,14 %.

Vyslednd mérna spotfeba energie je v prirodni stdji nizsi o 24 % na 1 kufe, resp.
0 25,8 % na 1 kg Zivé hmotnosti kufete.

Vysledky méfeni naznaduji efektivnost vyuZivani stiji pfirodniho typu i v klima-
tickych podminkach Ceské republiky. NaSe pozorovani i zkuSenosti farmafa viak
ukazuji, Ze v letnim obdobi, p¥i venkovnich teplotach okolo 30 °C, a v dobg, kdy
kufata dosahuji vyskladiiovaci hmotnosti, je intenzita p¥irozeného vétrani nedosta-
tend. Tento problém lze fefit instalaci ventiltori, které v extrémnich podminkdch
zvysi intenzitu vétrani. V USA se tyto stdje bézZné vybavuji odsavacimi ventilatory.
V evropskych statech se v pfirodnich stajich pouZivaji pouze ventilitory pro promichani
vzduchu, ale hmotnost vyskladiiovanych kufat je podstatng mensi — 1,3 az 1.4 kg.

mérné spotfeba energie; brojlerové kufe; pracovni operace; technologicky cyklus;
klasickd stdj; pfirodni st4j; hlubok4 podestylka.
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