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INCREASING BROILER FEED CONVERSION AT INFRARED HEATING IN
POULTRY HOUSES

The cost of feed for a broiler company is 60-70% of the total cost of its production. Therefore, the effective conver-
sion of feed into live weight is the most important condition for profitability, when even a very small difference in
the value of FCR at a given cost of feed can have a significant effect on the profitability of the enterprise. Therefore,
the article proposes the use of an effective infrared heating system in poultry house, which will increase the perfor-
mance of finished products, and as a result, the profitability of production. An economic comparison of the traditional
air heating system of the broiler house and the infrared heating system was carried out and the influence of the
microclimate system on feed costs and weight gain of the poultry was studied. The efficiency of feed conversion of
broiler chickens was increased due to the positive effects of infrared radiation on the body of chicken. This has led
to a reduction in poultry feed consumption, and as a result, to a reduction in feed purchase costs by 10% per techno-
logical cycle. The overall weight gain of poultry increased and improved the main conservation rates by 6.45%. The
introduction of an energy-efficient infrared heating system has reduced operating costs in the broiler house by a total
of 11.2%, which has improved the main indicators of profitability of the poultry enterprise.
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Introduction. Among the systems for ensuring the microclimate of poultry houses that
raise poultry of meat breeds, due attention is paid to highly efficient and energy-saving heating
and ventilation systems in poultry houses [1]. An important factor is feed conversion (FCR), as
an indicator of how effectively the conversion of used feed into live weight of poultry occurs as
well as production and economic indicators at a given cost of feed [2].

If the ambient temperature drops below comfortable (ie the poultry becomes cold), the feed
intake increases [3]. The extra energy derived from this supplemental feed is expended to main-
tain a normal body temperature, not to grow, leading to an increase in feed conversion (FCR). If
the ambient temperature rises above comfortable (ie the poultry becomes hot), then feed con-
sumption decreases, poultry growth slows down and feed conversion of poultry will be higher
than the norm [4]. If the relative humidity is too high, the high ambient temperature becomes an
even bigger problem as the poultry find it harder to emit excess heat. To compensate for this, it
IS necessary to reduce the temperature on a dry bulb thermometer. If the relative humidity is too
low, the temperature of the dry bulb thermometer should be increased to create a comfortable
environment for the poultry. Observing the behavior of poultry is the most effective way to con-
trol the conditioned environment [2].

As we can see, an important condition for effective feed conversion is to ensure a dynamic
microclimate in the poultry house, therefore, one of the best types of heating system for such
premises is an infrared heating system. The use of such a system will provide the necessary zoo-
veterinary conditions directly in the poultry’s location area.

It is a known fact that infrared radiation has a positive effect on the body of the poultry [5,
6]. Infrared rays penetrate and are absorbed by tissues, resulting in thermal effects on the body.
Therefore, infrared emitters are widely used for heating of young poultry in the cold season. At
long stay of a bird under an infrared heater biological processes in an organism increase, a me-
tabolism improves, the tone of the autonomic nervous system normalizes. Also increases the
preservation, growth and productivity of poultry, which has a positive effect on feed conversion,
and subsequently on weight gain of the birds [7].
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In addition, direct radiant heating of the lower zone and the ability to provide local heating
give a significant economic effect. Due to the use of infrared heating systems, it is possible to
reduce the temperature in the room by several degrees, which is an important reserve of thermal
energy. When using such systems, energy savings can reach 40 - 50%, compared to other heating
systems [8, 9].

Materials and methods of research

Because the cost of feed is 60-70% of the total cost of broiler production, efficient conver-
sion of feed into live weight is the most important condition for profitability, when even a very
small difference in the value of FCR at a given cost of feed can have a significant effect on the
profitability of the enterprise [2, 10].

Conversion of feed to broiler live weight is a complex process and the correction of FCR
requires an interdisciplinary approach, including the choice of microclimate system (Fig.1).
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Fig. 1. Factors affecting feed conversion of broiler livestock

Therefore, the use of an efficient infrared heating system will increase the performance of
finished products, and as a result, the profitability of production.

An economic comparison of the traditional air heating system of the broiler house and the
infrared heating system was carried out and the influence of the microclimate system on feed
costs and weight gain of the poultry was studied.

The broiler house for 34 thousand chickens with a cage arrangement of poultry was taken
as a basis (Fig. 2). In a poultry house measuring 96x18 m, 3 m high, the room temperature is
maintained tiy = 16... 35°C and relative humidity ¢in = 70%. The supply air is heated in the heater
of the supply unit to a temperature of tsyp, °C and supplied to the upper area of the room through
air ducts of uniform distribution. Air with temperature ti, °C is removed from the room through
exhaust air ducts by means of roof fans. For humidification of air in the warm period of the year
the cartridges for air humidification which are established in wall apertures of external protections
are provided. The technological process of keeping poultry lasts 60 days when raising young
animals for meat. At the end of the production cycle, the average live weight of broilers is 1.2...
1.4 kg.
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Fig. 2. Poultry house for caged broiler chickens
1 - roof fans; 2 - cartridges for air humidification; 3 - air duct of uniform distribution; 4 - exhaust air

duct; 5 - cellular batteries

As an alternative, has proposed system of heat providing in the poultry house on the basis
of infrared heaters and local ventilation with heat recovery at modular keeping of a poultry (Fig.
3). An infrared heating system was used to ensure the air temperature in the poultry breeding
module in the range tin=16... 35°C [11, 12]. Heated air with temperature tin, °C is removed from
the module through an exhaust outlet with the amount of heat Qin, W, used to heat the external
supply air from the temperature toyt, °C to the temperature tsyp = tin, °C in the recuperator by heat
transfer. After that air is supplied to the module through the air distributor of uniform distribution
and is used for assimilation of heat, damp excesses.

Fig. 3. Poultry house with modular keeping of broiler chickens
1 - infrared heater; 2 - exhaust outlet; 3 - exhaust air duct; 4 - supply air duct; 5 - air distributor of
uniform distribution

The cost of purchasing feed and increasing the weight gain of poultry was determined by
the method given in [13, 14].
For the air heating system of poultry house the cost of purchasing feed makes:

Ef =Cy-n-j-z UAH/ year, (1)

where Cs - the cost of feed per feed unit, UAH / t; n - the number of poultry, pcs.; j - daily feed
consumption per 1 kg of live weight of poultry; z - duration of the period, days.
The cost of purchasing feed for the infrared heating system was determined:

Ef=Cpon-j-z-(1—-%), UAH/ year, ()
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where k2 — the coefficient of reduction of feed consumption for poultry is 3.9-5.1% [13].
Results of the research. Comparative analysis of poultry microclimate systems will allow
to investigate their influence on poultry consumption of feed, and as a result on weight gain of
poultry. This will justify the use of an efficient infrared heating system and its impact on increas-
ing the profitability of the enterprise in terms of obtaining finished products.
The results of calculations of feed purchase costs for the compared options are summarized
in the table (Table 1).

Table 1 — Comparison of heating system options by feed purchase costs

Age of the Live | Feed consump- | Air heating sys- | Infrared heating
ougltr davs weight, | tion kg/kg of tem, thousand system, thou-
P y, day kg live weight UAH/year sand UAH/year

1 day 10 days | 0.08 0.152 1292 1162

11 day 30 days | 0.25 0.475 7267.5 6540.75

31 day 60 days | 1.4 2.66 63308 56977.2

Total costs for the technological period,

thousand UAH/period 71867.5 64680.75

Total costs for the year, thousand UAH/year | 287470 258723

Discussion of results. When using the infrared heating system, the cost of purchasing feed
decreased by 10% per year (Fig. 4). This indicates an increase in the profitability of the poultry
farm as a whole.
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Fig. 4. Diagram of reducing the cost of purchasing feed for the proposed systems

Since FCR is calculated as the total amount of used feed divided by the live weight in the
processing plant. It was advisable to investigate the increase in body weight gain of poultry using
an effective infrared heating system and its positive effects on the body.
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As the increase in poultry weight gain leads to an increase in finished products, the results
were translated into price indicators. The calculation was performed for both variants of heating
systems (Table 2).

Table 2 — Calculation of the growth of finished products for the compared options

Air heating sys- | Infrared heating
tem, thousand | system, thousand

UAH/year UAH/year
Total weight gain over the technological
period, thousand UAH/period 4611.49 4929.77
Total weight gain per year, thousand 1844595 19719.08

UAH/year

Due to the use of infrared heating system, the microclimate in the broiler house was im-
proved. This helped to further preserve the poultry population. As a result, the profit from the
introduction of energy efficient heating system increased by 6.45%.

Conclusions. The feed conversion efficiency of broiler chickens was increased due to the
positive effect of infrared radiation on the body of the poultry. This has led to a reduction in
poultry consumption of feed, and, as a result, to reduce the cost of purchasing feed by 10% for
one technological cycle.

The overall weight gain of the poultry increased and the overall conservation rate improved
by 6.45%.

The introduction of an energy-efficient infrared heating system has reduced operating costs
in the broiler house by a total of 11.2%, which contributed to the improvement of the main indi-
cators of profitability of the poultry enterprise.
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Cnomuniok H.A., Illenituak B.B. MIIBUIIEHHSA KOPMOKOHBEPCIi BPOIJIEPIB ITPHU IHOPAYEP-
BOHOMY OITAJIEHHI B ITAINHUKAX. Bapricts kopMy 1t OpoiiiepHOr0 TOCIoapcTBa CTaHOBUTH 60-
70% Bin 3araibHOi BapTOCTI HOro BUpoOHUITBA. ToMy e(eKTHBHA KOHBEPCist KOPMIB y )KHBY Macy € HalBaJIMBi-
100 YMOBOIO IPUOYTKOBOCTI, KOJIM HABITh yXe Maja pisHUI y BenmnanHi FCR npu neBHUX BUTpaTax KOPMY MOXKE
MaTy 3Ha4YHUH BILIMB Ha IPUOYTKOBICTH MiANpueMcTBa. TOMY B CTaTTi HPOIIOHY€ETHCSI BUKOPHCTOBYBATH €PEKTHBHY
cUCTEeMY iH(ppadepBOHOTO ONAJICHHS NTAITHUKA, 1110 I IBUIIATE MPOAYKTHBHICTH TOTOBOI IPOIYKIIii, 1 IK pe3yJIbTaT,
peHTabenbHiCTh BUPOOHUNTBA. ByIlo mpoBeneHo eKOHOMIYHE TOPIBHSHHS TPaJUIiHOT CHCTEMH MOBITPSHOTO OIa-
JICHHsI OPOMJIEPHOr0 IOCIIOAaPCTBA Ta iIH(PAYSPBOHOT CHCTEMH OIATICHHS Ta BUBYCHO BIUTUB CUCTEMH MIKPOKIIIMATy
Ha BUTPATH KOPMY Ta IpupicT Macu NTulli. EQeKTHBHICTE IEpETBOPEHHS KOPMIB KypUar-OpoisiepiB Oyna miaBu-
ILIeHa 332 PaXxyHOK IMO3UTHBHOTO BIUIMBY 1H()pauepBOHOTO BUIIPOMIHIOBaHHs Ha opraHi3m nruui. lle mpusseno mo
3MEHIICHHS CIOKUBAHHS KOPMIB JUISl IITHL Ta, SIK PE3yJIbTAT, 1O 3MEHIIEHHS BUTPAT Ha MpuadaHHs kopMis Ha 10%
32 TeXHOJIOTTYHUH IUKII. 3araibHUH MPUPICT MACH MTHIII 301IBIINBCS Ta HOKPAIIMB OCHOBHI ITOKa3HUKU 30€peXEeHHS
Ha 6,45%. BripoBajkeHHs eHeproeeKTHBHOI CHCTEMH 1H(PaYepBOHOTO OMAJICHHS JO3BOJIIIO 3HU3UTH €KCILTya-
TaliiHi BUTpaTu B OpoitiepHOMY rocroaapcTsi 3araioM Ha 11,2%, 1110 HOKpaInio OCHOBHI OKa3HUKH PEHTA0eNb-
HOCTI nTaxodadpuKu.

Kiro4oBi cjioBa: KOpMOKOHBEpCisI, ccTeMa iHQPauyepBOHOTO OMACHHS, IPUPICT MAaCH, MIKPOKIIIMAT, TEXHOJIOTI4-
HUH LK.
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