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socrËTÉ ca ADIËNNE DE GÉruIC RUNAT

Three different criteria were usecl to evaluate the pertbrmance of naturally
ventilared buildings as predicted by the NatVent software package. These criteria
included the average proximal ventilation rate and the frequency of occurrences of
th and 3h periods when the predicted ventilation rate was below the minimum
recommended. Farmers are concerned with low ventilation rates due to low wind

speeds as well as the lengths of time these low ventilation conditions persist.

Knowledgeable experts were asked for their opinions regarding the expected

performance (excellent, very good, good, täir, not recommended) of these same

building designs. These opinions were correlated with predicted performance criteria
to establish criteria levels that could subsequently be used in the software to evaluate

other building designs according to the expected pertbrmance.
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nÉsuvrÉ

Le logiciel de conception pour les bâtiments agricoles ventilés naturellement

"NatVent" utilise trois critères d'évaluation pour prédire le "Niveau de Satisfaction" que le

producteur agricole obtiendra avec la ventilation naturelle durant l'été. Ces critères sont

basés sur le iau* moyen pondéré de ventilation et les fréquences de périodes de 1 et 3

heures consécutives où les taux de ventilation sont au-dessous du taux minimum de

ventilation désiré. Les producteurs sont surtout concernés par les fréquences et durées des

périodes de vitesses basses du vent causant de bas taux de ventilation. Plusieurs experts ont
été consultés pour exprimer leurs opinions sur leur "Niveau de Satisfaction" (excellent, très

bon, bon, acceptable et non recommandé) basées sur des bâtiments agricoles types. Leurs
opinions ont été correlées pour établir une base utilisable par le logiciel "NatVent" pour
prédire les "Niveaux de Satisfaction" que l'on pourra espérer pour de futurs bâtiments
ventilés naturellement.

INTRODUCTION

Traditionally, the sizes of sidewall and ridge openings for naturally ventilated buildings
were determined by trial and error. When a producer built the first naturally ventilated barn
in a region, this barn became an experiment site tbr the distributors of natural ventilation
equipment. Over a period of one or two summers, the distributor would receive comments
tiom the producer on the ventilation performance and adequacy of the opening sizes. This
intbrmation was then retained to be used to benefit future construction projects.

It is now feasible to use existing knowledge relating to th,e performance of naturally
ventilated barns already built across Ontario and Québec to predict performance in other
geographic areas.

To do this systematically, design criteria must be selected to evaluate the performance
of naturally ventilated barns. The recently developed computer software, NatVent, uses such

criteria to provide the user with expected Levels of Satisfaction for new building designs.

OBJECTTVES

In order to provide NatVent software users with an expected Level of Satisfaction for
a design of a naturally ventilated building for any location across Canada, this study will:
I - perform a Level of Satisfaction survey of agricultural producers and knowledgeable

experts t'or various naturally ventilated buildings located in Ontario or Québec;
2 - calibrate the Natvent software;
3 - discuss the use of the obtained Level of Satisfaction for other types of livestock;
4 - discuss the applicability of the obtained Level of Satisfaction for other climatic

regions across Canada.
It should be noted that all the above apply only to insulated buildings where solar

gains are not considered as a factor. If solar gain is a factor, such as with an uninsulated
building, then required ventilation openings would be larger.
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SELECTION OF DESIGN CRITERIA
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When NatVent usçg histprical Wpther data, the'predicted ventilation rates can be

either less than, equal to, or greater than the minimum recommended summer ventilation
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any of these design criteria: the tiequency¡of single hour events, the frequency of three
consecutive hour events, and the duration of maximum consecutive hours event.

- t, "l a.--,.,,!),,.ì,{i', .ti
Frequency of Single Hour Events

l-,:i ;'l! ) .t, r .:l_

Con'suitationd with exþrts prdd'ucers suggested that þaft ofl the
design tiriteria should be the fteque F-èvehts. Everyõne coüsrilted'exprbssed
'iheir desire to minimize.:löw'ventiu|l¡n r"',".rïl 

,,' ,, ,,., 1:,, i,' 
tl']lî, i' 

'r.i'
Freqqency of Three Consecutive Hqìr Everit$'. 1,': :r-ii-- ' '.¡1t: ' '). , s,,

l: . :: :: t 'l r:. ;l'

This criteria þrovidesiatr eSþitnate of,ith'e posslble discbmfort felt by;agricultural
workers and animaldtrertrainiifg \4,ithíhrthè'br ilding dùring threé þohsecutivè¡hours. The
three hour'duration rùas dug$esteb by local agîicultural þioducerb. fney becontê.concÞrned
when the predicted ventilaiiôn rate remains low tbr thdt,length of time. 'fhis also depends
upon the temperature at which this occurs. However, the cut off value is arbitrary since
ttreiè is no sciëirtitic literattire availajble com¡iÉlring the period of time of low ventilation ánd
temperature wifh the'grorilth oú¡ptoduction¡perto--rmafices of the animals.

.Th" goal is to find the building orientation which provides the least number of these
three-tdirsecutive' jh'oufi;lowrventilåtion ráté^revents ;¿utitìE.the,ihany years df histörical
weathet',däta. i,, :t I , ,: :,:i '_ !, i , ,. -j : :: .::r:,

Rate ôt Dèrcay 'of thé"Fre{uency of €orrsecutiVe Hours Event$l L ..i

For each combination of building: corrfiguraticin, orietltation angle, and weather
st9 attempted to qse the natural logarithm
óf ¿i tentatíve:1'ra[ie of decay" curver(,Fïg.tq) 'fäst the.ffiÍl'inber of consecutive houis
below the recommendelå'ietrti[atioH råfé:woùldrbé i]educed. 'f.Iióvdeúer, subsequent work by
Zemanchik et al. (1991) demonstrated that there was very little ditl'erence between the
various tested tuitdihg orlbrit¿ttions. dod5e{ùêrrtl}; this design:eiiteíria was éliminaièd.

D{irdttlóiräfMaxiiäùiihn""fit'¡i i i 1'¡ 'r' ! )':riir ¡: ) " l
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1i ì !,'.t i't 11 , , METHOD AND PROCEDURE
'.1 rl

survey of Producers and Experts 
f: ..._i r. ,-

During 199I, a survey was performed among agiìôùIüiál prodùcers already using

nari¡ralyr.vç,$tilated barns, as r¡yptrl as.$npwle.Çgeable e4pçrtqr in lhe artql of, natural
verúilatiron.Çgpipme.nt manufacturiqg and diçtrùulipg.u,Also,,Ontgrio l$inistry,pf $gricultEe
and Food's extension engineers were consulted,. F þfn this sg,wey, it,has bgpn possible¡to

obtain a typical building design for new free stall and tie stall dairy barns, finishing hog

barns, and broiler and turkey barns (see Taþle 1). .'fç: ._it, ; ' 
:

The producers were asked to give their.öpinion öñ their expeôted Levêl of
Sgtisfaction Of;therv,AfioU,s possfule side'vyall, eq.g,,Wa¿Lqn$ ridge ppenings that could be

installed.qn4he sarnqlyp;sal buildþg. Thgy,þa$'go.tpll,iÂtþç¡þv-el of,Satisfaction would be
, excçllent, very.good, gpod;; fair or.¡ot recom,rnendçd fqr'thþ,,p¡gposqd openirlgs- These are

The;definitions Attachqdito tþe Lqve| of Satistqglion: , .,l,ri :: : ; ..!..,i

'Ì ,!:. :ir'. t ," I l¡'¡ :;ì;1, ltr"-rj l

I E"¡cellent ,¿ri i,, Thg'operato{ is¡pxtrq¡4ply,satisfiiqd; therçris ng neeQlfor additional
j openings, evE¡,during,tliç hottest,{ays, of.uçþe sumrper. .ii

'{ll .1.,i .,t'¡ ':'i . i'' ,r t,i)i}t' iiÍtii '::llil;',1 c, 'r¡i .., "t . ; ., r ¡fl I

,,Very Goqd,rr, ., ,;,The:,opelEfbr¡,is,ygry.,satjsfied;|fþera-,qre gnh.¡,fifgw days,$prinS tþe
summer when the operator t-eels he needs additional opq4ings., .,

The o¡rerato¡ is satisfïff; hgryqyfr, the,ffprafo¡r¡wg,çId,ffi mor6,9ir
movement during the periods of low winds and suggests to use some

, supple-mentq¡,circulfi/prl fans. ¡,r" : i: itr;j¡,:irrr, ..,rj,ll

'rjr' ,,ll :t ). L' iÍ. ' :\) i:r¡, \ ¡nti ,''Ì'.)i'iirir ¡;i(i iì, i,
,il-: lr; ,,[begpperator expresses ,conperns ,Pb9u!ri¡49-r l¡at' sqmmer dpyt

tu,r'j:. qcce[ppanied vyiçh,loqñpFÇC ttti4çÊ, a¡d;g sþgrfnqgs,of airy¡moypmgpt;

,,::í:i-lrrè perJltr+nent c.i¡cralp!þrl-'f,ans eñç, sfFqrTgiYrfllggP.filpÇr.,r ,.,1 i. *,¡l'.,í'

Good

t- ,:.', ,'

i;rri¡ir
.'.,FPir
, . ili

r; I lï
rL :; ':r-: rl¡ "i ,ll .r¡i.' ,,ril !-r;l;j '),1'ri., iir i, i'1 ,{i ;i;í:

NCI gçcom¡4ended rMosl o-peraters a_ldrPlfqgråp, diplike tllgçÊ:Jupes g$¡bq4ns. r. .u,i

The opinions of these people were averaged to provi$g,fherhgpip for t\6 mJ¡þfAfion
of the NatVent sotiware.
,i;;;¡ Tl¡e pr.qpqse$,,fyp,içgl buitdingç witrh,the var!çus o^pqnings.qere then er¡tered into
NatVe¡¡¡. to qqlcqlate,fhpuoercentages pss,gciated.,ìyifhrthe eXJ?Pg{pÇ Leyels of Sptisfacf'þn.
The weather data from the Ottaw¿ Internalional $i¡¡,rçrt;waSlusçd¡fq5 thp si¡¡lulatior¡.,,,The

resultant'percentages associated with the Levels of Satisfaction were plotted against the total
opening area around the building used for ventilation. Finally, the survey results on the
Level of Satisfaction were compared to the resultant percentages. As a result, different
percentage ranges were established tbr each Level of Satist-action and each typical barn
tested.
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Recsmmended Design Criteria Uçed,in Natveni ' :' .- '('' ', , '' ' )

:. i )t . t,. ., ,il ,..: -i. 
,1,,

. . yt,l'th-" p.år"nt Lowledge, exoerts .."o-*é'naedidd ur" in,N,ilYi"t(Cþpi+iÞf,],Í
al., .\992) ttre fo¡owing criteria: - .^ .,_,, ' -,_'' i. ;,., ;, :,íi I

| --'
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Weight of
Weighq of
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þutside te¡npéf atures 
"q"qiid'3i,Ebpve 
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Calculation qf the lævel gf,satisfacfion for the Selected.ilesifn Critgriá ' -

.l
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comu¡naíión, oÈ'itog.ì; riduüU iiild qnd *alÍ'openine.ÌiË",
and sizes tested with the calculated Level of Satist'actiori trom' ÑatVent and'the exþérts'
opinions for each combination. The total opening area around the building is also added.
Figures 5 to 9 show the Level of Satistaction versus the total opening area for each type of
livestock investigated.

Generally, the results of Tables 2 to 6 and Figs. 5 to 9 show that an increase in the
total opening area results in an increase in the Level of Satisfaction. When small total
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and agricultural producers tod4y.
The to*eiriïrnit tbr'the êicèiilent iange'varies among the"diffeient anirlial production

tvDes. The tie stall dairv barn has the hi ll
' ,íái.y iiarn t'vith 88i'%o, tuíkey and bfoiler d

finally swine barns with 80Vo. The producers' e

mqin t'actor in this phenomenon. For spend considerably more

tíme in the barn Hs comp'ared to fa,hog ^-ti
Table 7 presents the proþosêd es föi various production

types. This table presents the five species te where natural ventilation

is used. Since it was not possible to collect daçR tbr all,.1þ.sq type^s,,of production, some

hnimals were assÒÈiated wiih othersjbasqd-orr lh-e typeAf þming, st*ùmer ventilation rate

requirements and the general perceþtion of the'expertil' Aþain, a more precise calibration
would be necessary in order to obtain percentage ranges for the Level of Satisfaction for
e.ach species. '..t '1 rt,'ir i.$l i' -'l l,l 'S' l lr

Applicability to other Climatic Areas ac'Ítoss'Cäiäåä

Levels of Satisfaction wer obtained fiom"a'süfdèy'performed in Eastern átrO

!

Supplement, 1990). In order to secure the same Levels of Satistaction for other locations

across Canada, the NatVent user must veriff that the local climate is similar or cooler than

Southwestern Ontario and Western Québec
6iitu temperatures dlt fruailló bb4¡ t6Cäno

$esign dry bulb and wet
(National Building Code

'.. ¡l¡ |

it i ri:rl it, I

For

ons ln

the one used to calibrate NatVent.
At this ti-";;i't;;i"otUo léu.ldirlSutlsfaction c¿åto be used with success for all

Canada. some regr Southwestern Ontario are known totl ln r' ¡l ! l:;-!

+¿i

)l

li

, "j, i;',-,,-,
' il' ' I t'.', ', I ',';

: i .lfi 'l

.i I Ìi

,r' i¿

-', f:,iri

rl: " i

l:1:'l
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SUMMARY AND eqNCLUSIONr.,i
i,,r ,'..ii li,

..'li.Ê, i¡'
'.¡iì, l-r;t,'

\.

A survby on the 'relatiVé,trævels. of 'Sati$faction of agricultural;iprodUôers and
. knowled$eahle experts for-natura{Ly' ventilated;'daþ ,tie and: free stall barrls;r:tufkeygnd
broiler chícken barh$, and:rfinishing,hog rbarís #as perforrned ir¡;;Onûaiio:;ahd Western
QuéÞec. They weiÞ asked fiét theiniopiniorisfregardingrthe expected þelfor,nnano.e of these
same building designs (Excellent, Very Good, Good, Fair and Not Recommended). :i

These opinions were correlated with the predicted performance criteria to establish
the proposed ranges of Levels of Satisf¿rõ{ion that could be used in the software, NatVent,
to evaluate other building designs.

,Tlrc proposed:.ranges wÉheralso applied to'otheritypes.of ;ahimal,pro'duetion which
rwerþ noþ part.of tthersuwey and,rinitial calibration. : .,ii r i -,íì,
. ''. Finhllp,-uEiththe,prasent:s,tarûe ofü<nowledge, the proposed:Levels of Satisfaction could

be u:Secllwith succèss fo* àll'.oHmatic areas,acr,oss Cariada. r:j j .:,

The proposed Levels of Satist-action apply only to insulated barns where solar gain
is not a:t'actor. jt:l r ri I r. ì., t

; -(' :;i- .! i ! .:. ':!, ' :, , '¡' ti¡ .,

nÉsulrÉ Ér coxclusroN
i i ri;,i' ,' ¡;, ' i i il- '._ti' .) ., ::1, ,!., l, $: )

)Ì rtdne enquôte a'ê,tê, effectrrrée:pûec plusieurs prodticteurs agricolos;et expertS reconnus
en.Ontario et a'u Quóbec. Les,rópondar¡ts'devaieritrexprimer.les niveaux de satist'action
esperés (excellerl,t, 'très àon,ibon,lacceptable ét non recommandable) pòur plusiö':uïs étables
types pour la production laitière, porcine, de poulet de chair et dindons. .'i';

Les opinions furent correlées avec les performances prédites par le logiciel "NatVent"
'r enìt'cxtctiion d'obterlir urfrTroyen dd,propdser dif'férents lfüvsdi¡pldssatisfaction ä espérer pour
,'les bâtiments futurs. lIi"Gsrniyeàfux.d-e,satisfactfrcn ainsi obtenus:pour les',ospèces animales

incluses dans l'enquêoteifurent.ai:ssirétendus:à,d'autres espèci:s:animales seldn léC.besoins en
ventilation.-ii¡i, Frinalerneht, selort losr'ci5nnaissanceb actuelles, lesrþiésents niveat¡x do-satisfaetiôn
prÒposqts,par "NatVenf";,'peuvent 'être utilisés !a,\vec, confiande iâù' travërsridtí. Canada.
Copendántçices räô6rnmáhdht?onf]5'appliquernt uniquement poûr,les bftini8nts,isölés où les
gains d'énergie solaire sont négligeables. .''\Ií ',:, 1.;,¡;e'
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Table 1. Typical naturally ventilated buildings used tbr theìLev.p-l{qf-rSati-sfaq_t-io¡ survey.

Production _- Puilding il I

Length (m) width (m) Sidewall (m) Ridge, End Wall Openingb

3 1 ,600mmx'ii"/i 60ûùm every 6 m ',

!. i ¡:.t'i),' ZirContinuous ridge, 200 urm

l;

wide
, i: ö"Ë 3.7 m x 3.7 m end
1OÇprrfl each end 

ì.

l.Tehirllney, 600 mm x ir;

- 6OO'mm every 6 m
2. Continuous ridge, 150 mm
widè
:3. Onú 2.7 m x 2.4 m end'i

l,,door-,&Ê each end t

l.rl :1.iSf¡i¡¡ney, 600 mm x" -6Õ0 
ñrm every 6"ri -

2. Continuous ridge, 200 mm
wide
3. Two .9 m x 1.8 m end
windows at each end

1. Chimney, 600 mm x
600 mm every 4 m
2. Continuous ridge, 250 mm
wide
3. One 3.6 m x 3.6 m end
door at each end

1. Chimney, 600 mm x
600 mm every 4 m
2. Continuous ridge, 300 mm
wide
3. One 3.6 m x 3.6 m end
door at each end

i)
Dairy Free
Stall,
100 cows

Dairy Tie
Stall,
50 cows

Finishing
Swine,
580 hogs

Broiler
Chicken,
single
storey,
40,000 birds

Turkey,
8700 birds

36.5
I .-

36.5

36.5

r22

24.4
l.l t).{) .¡
í .Í. . ().i t_:

i)fii

1,, ,flt". 'l

.! it i.l :, r. .,1 ,

:' :it:'y2)
::tt

/

.tLl|l,i

'if Siir
i¡1i ii
i )li r

2.4t

ll t-

12.2

2I 2.7

r22 23 2.7

Important Notice: All these buildings have wall and roof insulation of RSI 2.5 to 3.5
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,Nomençlarure arid úübreviations

Code Description

CH
RT

Chirun€y i( rl ' (. i
CöñFnuörs Ridge Opening -.-,

ili t:i .l ' {--. rl..

^-' Interrnittent Sidewall Opening, 0.6 x 2.1 m, every 4 m
rlnterihittent Sidewall Opening, 0.9 x 2.L m, every 4 m

irrtl, ¡)

.6x2.1 ) (

¡9,x2:¿1.. :',,ui'

600,
675r'
750
900
1050
t200 ".i

1350
1500

OP
CL

,.t .,

6q0^ úhrn Continuous Sidewall Opening
025 nirtr Continuous Sidewall Opening
750 hittr Continuous Sidewall Opening

tit, v rrflp0,¡4m Continuous Sidewall pppning
) .,, ,1050imm Continuous Sidewall Opening
:'' ¿ ¡t;trl200 mm Continuous Sidewall Opening

1350 rmm Continuous Sirlewall Opening

J5!0'mm Continuous Sidewall Opening

ri: dþeh End wall
(,, Clqçej.End Wal.l.-. !. :-fr[( '. i< lll

":i :;i!

i t : lt ,' I

r'{, ",/:i:

li ì

r¡

' í;t)rì

I

t, ¿.)lt-,

Ii,
( ,rrrl''r

.1

it,-l r

¡il i

II:I
r, l:'0 ) ,,

.,i r:,+¡

.\i '(.j,.:

l( '

l. rr

ir 11



Table 2. Dairy tiee stall;balibþâtioh lf'or Level of Satistb¿tiionl ;rr-

Calculated _t

Description :' LeVel ói Satìsfaction 
'' E{iperts'Opinidns Tcital',Aream2 j' :':l-t:.

CH-.9x2.1-CL.t
cH-600-cL
RI-.9x2.1-CL
RI-6OO-CL
cH-7sO-cL
Rr-7sO-cL
cH-900-cL
RI-gOO-CL ,J.

CH-.9x2.1-OP.
cH-600-oP
cH-1050-cL i

RI-.9x2.1-OP1
RI-600-OP .I.'
RI-1050-Cy t:"r\''

CH-750-OP i''t'''
RI-750-OP
cH-900-oP
Rr-900-oP
cH-1050-oP
RI-1050-OP ',

74.3
75"r
78.6
78.7
81.3
83.9
85.7
87.9
86.5
87.4
88.2
89.4
89.4
90.1
90.4
9r.6
92.2
92.4
92.5

93.7

I

t(')

ür'il í

l'

t.

'"1

i1 ,t'
'/l L¡ 1,'

. t¿ ì

r:.

I Not Recommended'.
Ïarr \:

Good
Good
Good

Very Good
Very Good

| : )l

j,;' :,:- r.: {

jrr: I t.i:i

,'' . .l,,1 irt-.-7

ll ¡ t,lr:¡'¡Y.':i

li;',1 ')ì7.

Very Good
Very Good
Very Good
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent

t'1 I
"ra

I,

,.+

,-(;',i ,j,(: 1 t{: ,Ë[oposed Ranges for
r. ,ll.¡ .þvels of SatisfactionGrades )"jit(1. .'.;

Excellent - -i-\'
Very Good
Good
Fair
Not Recommended

!]nå -ro 10ù- -.- '-',

82 {p,87.e
7E¡dqrsil.e

"T 5 ft17.9--"'-
'less'tÉdn 75

( -. : l

J',t i.

í(); ' ' ir'

I

t
;J

¿.

'i

72



Table 3 Dairy"tie sil¡alillçølibration f-or Levol of Sqtisfaction'

Calculated
i,:).it;lu:rti-' )

Exp..grts ,r. Jolal, Afea m2. , ?.u"i.

DescriPtion Levçl:0f

CIH-.6x2.1-CI¿, t¡
RI-.6x2.l-Cl-i;. t!
CH-.6x2.1-OB ol'
CH-.9x2.1-CI- i
CH-60O-CL
RI-.6x2.1-OP
RI-.9x2.1-CL .t
CH_675_CL .:,,,r)r.t

RI-600-CL ,;.',).

CH-.9x2.1-OF
CH-750-CL
RI.675-CL
cH-6oo-oP - r
RI-.9x2.l-OP rlr

RI-750-CL ?'. ¿:

CH-675-OP rr,¡i':
RI-600-OP 1'

CH-9OO-CL
cH-750-oP ;

RI-675-OP i)l

83.7 ur

87.4
90.3
91.1
91.0
9t.7
92.6
92.6
92.7
93.5
93.2
93.3
93.5
94.0
93.8
94.r
94.r
94.5

í' t[

l;
. ll,i-l i)
, ,ir í)
,.,,,r,)

,'rlti-r r'r

¡il '-

d

,,,

'.8

t

28.3
33.4
38.7
41.3

41.9
43.8
46.4
46.8

.il-t
I"¡-, Ì

J:
I'

t:
Iri
I ;'l

--l

ri

-1:;!

ri-, i. I

ln' Fair
Good

Very Good
Very Good
Very Good
Very Good
Very Good

' Very Good
Very Good
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent
Excellent

47'QL '

51.7 , '., I

51.8 r "(ì;

51.9 i

52.3
56.8 -l
56.9.1, i-i
57.2 I

57.4 i'i' .'r')
61.7 r) I')ir lfr
62.2 -{ ìr "-'
62.3 t- Ì1

- --ú6.8

' t'iL

ij.i

i i-t'

,:ì

)t t)i

J
rì

,, 
.i Ij(

RI-900-cL
RI-750-oP

94.3
94.3
95J--
95.it /:'\
e-5j,Ï :-
95.5

"- Exueilenr---
.;ri' çf^""¡"n1 67.3

72.1):1

77.2cH-eoo-qI',.-
RI-900-oP

t

(l'PróÞosèd Ranges for

"l-ev^¿t$ 
bf Satisfaction

gil: :Y' 
'

,oí' p.; 'i

il.Jriì |

{)

;r

I J,I

Grades

Excellent
Very Good
Good
Fair
Not Recommended

i' '9rïìta'100
- 9ffir=92''9-

85 to 89'9
80 to 84'9
less than 80
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Table'4. Finishing hog catibfhiidt t¡, Ler'él ôf Satïstäction.

ted
Description-.

CH-6OO-CL
CH-.9x2.1-CL
RI.6OO-CL
cH-600-oP
RI-.9x2.1-CL:
CH-75O.CL \

CH-.9x2.1-OP
RI-600-oP
RI-75O-CL
RI-.9x2.1-Op
CH-750-OP ".

6s.b
77.3
72.5

75.2
75.3
76.6
76.9
77.7
79.0
79.8
80.2
81.3
83.1

- _83.2
g3.g 

,.

84.8

l:l t(,¡
;i )

")ti;i ri
I
l-,

Fair
Good
Good

Very Good
Very Good
Very Good
Very Good
Very Good
Very Good
Very Good
Excellent
Excellent
Excellent
Eællent
E¡cellent
Excellent
E;rcellent---
Excellent
Èírcellent
Èxcellent

I

i{l¡ea m2

39.3 'rn 
,

41"3 ,, i(,r)-

42.7 i( ti

¿1

t (.i

,5.:

)
1.1
l'I

45.0 '{' '

45.0 I
47.3
47.9 !

4g.g ;l

ìt

cH-900-cL : .' 
"lRI-750-OP {' .T,

RI-9OO-CI.
cH-900-oP
CH-105O-CL
RI-900-oP
RI.105O-CL
cH-1050-oP
RI-1050-oP

51.1'T ;

51.7' 't-' , .'

54.9til-t ' i :

56.3 ii:- :. ' .l
57"g'' 

'l j i: )

-ó0=1 - .l-l-J i
63.0
65.3€6.6 -- --

86.5
87.3
88.0

¿!i:.¡.,i'

'íi:,,',,,
,. ,; ,i ,11.;

, i') i ,

' ,)
|-' :

66.8r
69.1, 'rì; 

lri ..J

72.0 i-ì v: .n!

75.8 , ., ;i '

Grades

Excellent
Very Good
Good
Fair
Not Recommended

"P,¡opqqpd Ranges t'or
-1

ri .t.rî¿; r, I i' :
---_.--Levels-of .Satisfaction-.

80 to 100
75 to 79.9
70 to 74.9
65 to 69.9
less than 65
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Table 5. Broiler chicken calibration tbr Level of Salist'action'

Calculated 'lotal
DescriPtion of Sa

CH-600-OP r P,.

RI-600-OP - r l
cH-750-oP i -

RI-750-OP \1.

CH-900-OP ti !

RI-900-OP : .'l
cH-10sO-oP
RI-1050-OP i', ,

cH-1200-oP
RI-1200-OP ,

cH-1350-oPi,
RI-1350-OP ;

CH-1500-OP' *'

64.5
68.8
72.6
75.2
78.0
79.9
81.4
83.6
83.6
86.2
86.6
87.9
88.3
89.9

¡ Not

¡Not

,:
Fair
Fair
Good

.l

172.6
188.9
206.0
222.3
239.4
255.7
272.E
289.r
306.2
322.5
339.6
355.8
373.0
389.2

RecommendeP r

Recommended '

)\.)

tt:

; L..

Ì-

Excellent <

Excellent Í,

Excellent 
I

Excellent r

)
l(

i.r,¡: t,
:,. l, 

' 
t_

, iì

)
I
t

RI-1500-oP qr
Proposed Ranges fbr

) I-evèls of Satist'action
Grades

Excellent i.(."

Very Good ¡1.:1.

Good '/,'.i
Fair

.rt ..¡84 to 100

'ì, ,,rÊ9 to 83'9

.ìi:r...fú to 79.9

,i.l' ,lgßs tháh 70

¡l '

( ).e,:'

Not Recommended

'( 
ì j i),'

, r)l .1 ''
t1 i ,,¡t ,

Q.('i) i ,

t,t, ,.i ,,{i

Í

tl; [l; i ):J:;

I
15



Table 6' Turkey caribration tbr Lever.,of satistaitis¡. ; - ,,,i i

Calculated
Level of Sati$lactionDescriþtion'-

Grades

Total Area m2
cH-600-oP
RI-600-oP
cH-750-OP
RI-75O-OP
cH-e00-oP
RI-e00-oP
cH-10s0-oP
RI-105O-oP
cH-1200-oP -_*
RI-1200-oP
cH-1350-OP
cH-1s00-cL^
RI-1350-OP_. .

Rr-1500-cL
cH-f5û0-oP
Rr-1500-oP

, , 6L.7.' ;

64.6
69.7
73.6
75.4

, ,-,'-'77 r,*
79.7

81.9
. -82.2,

84.0 ri.'

172.6
194.6
206.0
228.0
2.Ð.4^"Tet4

272.8
294.8
346.2
328.2
339.6'-346.3

.':-: ff
(

: ,i t

,- i -

1( , )i,

L:

I, I

':-,

,r:. ;1, r:
84.5
84.5

iNot Recorhúended
Not Recommended

Fair
Fair

Goodì, --ct"ñ
Good

Very Good
- Vury Good

Very Good
Excellent

l'IExcëltent - "---

-.- " .... _Excellent
| : Excellçnt

Excellent --
Excellent

_ _. :.. - 86"3
, ji 86.9r

8ó:0-
87.9

Proposed Ranges tbr
Levels of Satisfaction

Excellent
Very Good
Good
Fair
Not Recommended

84.5 to 100
80 to 84.4
75 to 79.9
65 to 74.9
less than 65

76



Table 7. Level of Satistäction rqpgç¡'tbr vprious production types'

Calves Í j.rli;'
Beef Cattle d:;
Sheep or Goatg t'l'! t

f
\i

I

<80.0Dairy tie stall
Horses

e3iÛ" e0.0 8s.0 80.0
tt i( 'lr

:)
Single arch

180.0) 75.0 70.0 ' 65.0 <65.0Grower-tinishêr hogs

Gestating solùô
; 'l 80.0 75.0 65.0 -.165.Q

Turkeys 84.5 .-'', "I

Broiler chickefiå 34$:r;::i 80.0 76.0'.' 70.0 <70:û

, rr.lr

.,1,..:

llr.,

1/,, 1

çr

t7
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