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Introduction direct sprinkling of the animals. The two systems are compa-
able in reducing the effects of heat stress during pig growth,
d the results shown in this publication may be applied both
evaporative misting and direct sprinkling systems.

Evaporative misting has been shown to be a viable alterna-
» to other cooling systems, such as the conventional pad cool-

ject the animal to environmental stress. Confinement houses that has been effective in poultry houses in the southeastern

widely used as a primary means of modifying the environmthnited States and elsewhere. In contrast to the conventional
to improve conditions for the growth of swine. Environment ir‘?ad cooliin_g s_y;tems, gvapqrative misting compares fa_vorably
these structures is usually controlled by natural or mechanig%t_ﬁn /TI'“'”?'Z_'”Q the |L1terl|or te.mp(f:ﬁr.a_ture—huny?]lty mdel))(
ventilation and by insulation for cold climates and limited use cgf )_' I slo, It IS sp_mlgw at lower in efficiency and has a sub-
evaporative cooling for summertime conditions. stantially ower |n|t_|a mvestment cos_t.. . .
Most swine producers in Kentucky have growing-finishing Qne con3|derat|0n.for using a misting-cooling sy:?*tem 'S a
production facilities that are naturally ventilated with curtaingeSIre to red_uce,the impact of _heat stress on .th.e P9 and. m-
on both sidewalls. During the summer, the inside temperatd?éove the animal's growth rate in the growing-finishing facil-

of these facilities often reaches levels that can cause heat stllI-:ys n improved growth rate means fewer days on feed, an

for the animals and adversely affect pig growth. Few hog house r.ier_market date for the pigs_, and a better.qugllity product,
ich in turn should result in increased profitability for the

are equipped with any method of cooling, yet the use of evapy- .. ) .
rativeqcog)ﬁ)ing may re¥iuce the inside te?ngeratures in thesep oducer. An additional benefit from earlier market dates for
cilities and minimize the heat stress on swine the pigs is increased flexibility in the use of the growing-fin-
' L§hing facility. However, as this publication will show, animal

This publication illustrates the potential economic benefit h d th fitability of oy i
of using a misting-cooling system and the capability of the Syg_ro_wt rate and the profitability of a mlstmg—cpo_lng_ system
ries from year to year due to the seasonal variation in weather

tem to recover the producer’s initial investment as affected By d also by ¢ he bi din th !
the starting date of the pigs in the growing-finishing facilit thd aiso by time of year the pigs are started in the growing-

(pig placement date) and the seasonal variation of weather ﬂwshmg _facmty (plg placement datg). . o
ten locations in Kentucky. Profit in any agricultural enterprise is important, and it is

necessary to weigh the benefits and costs of changes to the

The growth performance of animals is often affected by eX
treme environmental conditions. In the case of swine, genera
a cold environment will increase feed intake as the pig strives
maintain body temperature, while warmer environments may
reduce growth, increase body maintenance demands, and

Considerationsin Selecting aSwine production facility. A second consideration in using a misting-
. . . cooling system is the amount of investment capital the pro-
Misting-Cooling System ducer has available for installation and the potential of the

Two methods for evaporative cooling of swine are mosfooling system in recovering this initial investment with ex-
prevalent in Kentucky: evaporative misting and direct sprirpected profits. A misting-cooling system is most beneficial in
kling of the pigs. An evaporative misting system sprays smatkducing the impact of heat stress for the animals when ambi-
water droplets into the air, thereby reducing the surroundirgnt temperatures are higher and the pigs are larger in size (50
air temperature in the confinement structure as evaporation takgsplus). In Kentucky, the higher temperatures generally occur
place. Thus, the animals are exposed to a cooler air tempdrathe summer months (June, July, and August), so the time of
ture and reduced heat stress. Direct sprinkling uses a largear when the animals are started in the facility becomes im-
water droplet size that directly wets the animal’s skin or hagortant in terms of profit potential for the cooling system.
coat; cooling of the animal thus results from evaporation of the This publication reports the work of studies done at the Uni-
water. In Kentucky, most cooling done by swine producers igrsity of Kentucky (Bridges et al., 2000, Bridges et al., 2003)

and details the effect of the yearly variation in weather and the
time of year the pigs are started in the growing-finishing facility
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NC-204 Swine Growth Model in the south to Williamstown in Table 1. Alphabetical listing of

. _ Kentucky stations in this study.
The decision to use environmental modification such as'3® nodrth. The szlgc(:jted Pig placeg, ko
misting-cooling system in a growing-finishing facility is gen-men'tA a_tleigr% i a;(/js apf(;%a”'?'d;w‘;v”%
erally based on increased economic return to the producer, Th@Ee P! (Julian day 106), Cumberland Gap

; al
returns may be quite different for individual years depending:y 6 (Julian day 126), May 26 Gr:/gsg\rlmv

on the growth rate of the pigs, the existing environmental co Julian day 146), June 15. (‘]u“an"e'?derson )
ditions, and the current economics of pig production. In ord&2Y 166). and July'5 (Julian dayk,f:y';}gfg” Geindletop)
to determine the profitability of a misting-cooling system, i1186)' . ., ... Quicksand

was necessary to compare swine animal growth with and with- To d_etgrmme t_he profitability somerset

out such a system for a given set of production variables affi@ Misting-cooling system for Wiliamstown

environmental conditions. This was accomplished using tﬁa@Ch Ioca}tlon m_the study, two pig .
h rowth simulations were conducted using weather data for a

swine growth simulation model (NCPIG) developed by t g L . . :
North Central Regional Swine Modeling Committee (NC-204 lven year beginning on a given pig placement date. One simu-
ation assumed the growing-finishing facility contained a mist-

at the University of Kentucky. . . )
The NCPIG swine model determines the growth of a mér)g—coolmg system, and one did not. The net return to the

dium to high lean growth genotype by simulating the intera(p-roqucefr. ($/pig) was Q¢termined for bqth simulations, and the
tions of feed intake, nutrient digestion, body maintenance, tissBEOf't:b'l'tg forhthzlf]:facmty hayma a cooling slyst(?rrﬂ.was det((jar—
accretion, and response to environment for an individual arjiined to be the difference in the two results. s procedure
mal over time. The NCPIG model can be used as a manadés repeated for each weather year and each pig placement date

ment tool and allows the individual user to specify various diet ra total of 220 simulations at each location. The pig geno-

environments, genetics, and economic variables and determir%%‘? l;]sled in the gr:%Wth S|muIgnonshls.cor;s@ered asba medlgrr’]n
changes in pig growth, body composition, feed intake and e  high lean growth barrow, and each simufation was begun wit

ciency, waste composition, and economic profitability. an initial pig weight of 24.3 kg (53.6 Ib) and terminated on the

One of the environmental options in the model includes tﬁjeay the simulated animal reached or exceeded a market weight
use of daily maximum and minimum temperature and humidi&f _1|_?]75f kgd(ZSZij). bl din thi vsi
values for a given location, which allows for the variation of ed|xe an V"’?”ab e.costz used N FI '3 f”miys'l's zzar(?r;]ex-
weather during the growth period to be introduced. The housif (lesse on a per pig basis an ?re gta_|e In fable d' 1ese
option in the model considers a naturally ventilated facility wit l_Jl_e_S are rcepreS(IanéatNe iost1s_ _orb:eX|st|ng| svlvgnge?’pro ductlon
curtain sides, partially slatted pens, and an option to includ af! ities in Central Kentucky ( rimote, Pft al., ) and re-
misting-cooling system. NCPIG has been extensively test@&am?d constant for each growth S|mulat|c_>n. However, _th_e val-
against research data (Bridges et al., 1992a, 1992b; Usry etQfs In Table 2 may vary somewhat with each individual

1992) and has been compared against production data frOﬂqrgducer. The net return to the producer for each simulation

commercial operation in Kentucky (Turner et al., 1998, Bridge‘@as ca_lculated based on the final simulated yveight aqd carcass
et al., 1998). Generally in the commercial test, values for avéé‘le price (Table 2). The carcass price for this analysis reflects

age daily gain, feed intake, and feed conversion from the NCPfS averagg_price _received_ .by Kentucky _produg:ers, in 1995.'
model were found to be withir6% of the observed data. The facility option specified for each simulation in the swine
- growth model is the naturally ventilated curtain-sided facility

Swine Growth Comparisons that is a popular option with swine producers in Kentucky. The
. . . . model strategy used for determining inside conditions for a fa-
with and without Misting cility of this type with a misting-cooling system is detailed in

For the study in this publication, the NCPIG swine growtiBridges et al. (1992c), and the set point at which misting be-
model was used to simulate pig growth for ten locations acrogihs in each simulation is 25°C (77°F).
the state of Kentucky. Most swine production occurs in the For each growing-finishing simulation in this study, the simu-
western portion of Kentucky, and the locations chosen in thiated pig was fed two corn-soybean growing-finishing diets with
study were representative of this area as well as other potensiapplemental lysine as detailed by Turner et al. (1998). The
swine production locales in the state. Twenty-two years difst diet (ration No. 1) was fed until the simulated pig reached
weather data (1978-1999) and five pig placement dates we&®@ kg (132 Ib), and the second diet (ration No. 2) was fed from
chosen to determine the effect of different weather years a6d kg (132 Ib) to market weight of 107.5 kg (237 Ib). The re-
starting dates in the growing-finishing facility on the profit-spective crude protein and digestible energy values were 16.9%
ability of a misting-cooling system for swine. These ten locaand 15.4 MJ/kg (1668.7 kcal/lb) for ration No. 1 and 15.3%
tions, listed in Table 1, range from Mayfield in the west t@and 15.36 MJ/kg (1664.4 kcal/lb) for ration No. 2. The respec-
Grayson in the east and from Cumberland Gap and Somerge ration costs are listed in Table 2.



Table 2. Swine production cost variables used in this analysis.

Fixed Production Costs Variable Production Costs
Initial pig value in facility $20.00/pig Interest rate 10.0%
Facility w/o misting-cooling  $5.00/pig Labor $0.03/pig/day
Facility w/misting-cooling $5.30/pig Operating cost $1.00/pig
Veterinary cost $3.00/pig
Marketing cost $2.00/pig
Feed Costs Carcass Sale Price
RationNo.1  $0.15/kg ($136.3/ton)  Base value $1.1023/kg ($50/cwt)

RationNo.2  $0.143/kg ($129.5/ton)

Reductions in the Simulated for a facility with a misting-cooling system and a significant

G . Finishi Period with payback for fewer days on feed and an earlier market date.
rowing-rinishing reriod with a Table 3 presents the 22-year average reductions in the length

Misting-Cooling System of the simulated growing-finishing period by location for the
For the results shown in this analysis, the term misting-codve placement dates in this study. On average, the largest re-
ing system may refer to either evaporative misting or diregiictions for a facility with a cooling system were found for
sprinkling of the pigs. Using 22 years of weather data, the NCPMgayfield, Glasgow, and Henderson for the April 16 placement
model simulated responses of the animal much as would be 8gte, and the smallest average declines were found for Grayson
perienced in the real housing situation. The results show tifitd Cumberland Gap for the July 5 placement date. Generally,
the length of the simulated growing-finishing period was quitgwe averages in Table 3 indicate that facilities with a cooling
variable due to different weather conditions for the 22 years @stem are beneficial in increasing the pig growth rate, i.e., re-
each location. Figure 1 illustrates an example of the variabilifjicing the time for the pigs to market, but the reduction in time
of the growing-finishing period for one location (Hendersonfor having a cooling system generally is less for a given loca-
Kentucky) and one placement date (May 6, Julian day 126) witien as the placement date occurs later in the year. In a nutshell,
and without a misting-cooling system. Figure 1 shows that, withe later the placement date, the smaller the benefit.
no cooling, the growth period ranged from a maximum of 148 . e . . .
days in 1980 to a minimum of 121 days in 1992. This comparEJOfltabllltYOfMIStlng-Coollng Systems
with a maximum-minimum range of 125 days in 1995 to 103 To determine the profitability of a growing-finishing facility
days in 1984 for a facility in which the pigs had a cooling syswith a misting-cooling system, the yearly net return ($/pig/year)
tem available. Figure 1 also illustrates that when using a cooif the simulations with and without cooling were compared at
ing system, the yearly reduction in the length of the growtiach location and for each placement date. The results reflected
period for a given location is dependent on the weather contlie unpredictability of local weather and were rather variable
tions in the growing season. Table 3 shows that on average fiorthe 22 years. Figure 2 demonstrates the yearly variability of
the 22 years studied, pigs beginning in the facility on May #he return to misting for one location (Bardstown, Kentucky)
(Julian day 126) at Henderson would require an average grovathd two placement dates (July 5, Julian day 186 and April 16,
period of 131 days with no misting compared to an average &iflian day 106). The figure shows that the earlier pig placement
114.1 days for a facility with misting. This is an average reduckate (Julian day 106) returned substantially more profit to a
tion of approximately 17 days in the growing-finishing periodacility with cooling on a yearly basis than when the simulated
pigs were begun in the growing-finishing facility on Julian day
Figure 1. The simulated growing-finishing period with and without mist- ~ 186. For the April 16 placement date at Bardstown, the maxi-
ing for pigs placed in the growing-finishing facility on May 6 (Julian day ~ mum yearly profit was $5.35 in 1983, and the minimum was
126) from 1978 through 1999 at the Henderson, Kentucky, location. $1.11 in 1996. These values compare to a maximum net return

[ Days without misting of $2.34 in 1983 and a minimum of $0.02 in 1992 for the July 5

160 [ Days with misting —  placement date. Generally the yearly returns due to misting for
P I | BURY S . the intermediate placement dates (Julian days 166, 146, and

" M-lnallaonll L T | | I | R | 126) were within the range shown in Figure 2, and for clarity
g O TE I I T TR T e TR (I [E|  these were not included in the figures. Figure 2 illustrates the
< 100 AP EH P BH R B T EH - T T randomness in production due to weather variability and dem-
% 80: e R LELLEL L LR onstrates the risk that faces the producer when investing in an

2 . agricultural enterprise.

‘g SO T TH T LTI TH AT TR T T Table 4 presents the maximum, minimum, average net re-
G a0 HIHIHIH - B EHEH T T A EH T turn, and the standard deviation of the return for using a mist-
20: TR R TR N ing-cooling system by placement date for the 22 years of record

i and the ten locations in this study. The average return ($/pig/

L S S L S S year) due to misting ranged from a maximum of $4.16 for

Glasgow starting on April 16 to a minimum of $0.41 for Grayson.
Year



Table 3. The average length of the simulated growth period and standard deviation (days) with and without misting for the 22 years of record (1978-1999)

by pig placement date and the ten locations in this study.

Average Average Average Average
Pig Growt Growt! Reduction Growt! Growt! Reduction
Placement Periodw/o Standard Periodwith Standard in Growth | Periodw/o Standard Period with Standard in Growth
Date Mistin. Deviation Mistin Deviation Period with | Mistin Deviation Mistin Deviation Period with
(Julian Day) (Days? (Days) (Days? (Days) Misting (Days? (Days) (Days? (Days) Misting
Bardstown, Kentucky Lexington, Kentucky
106 118.4 9.0 102.0 7.2 16.4 115.9 9.6 100.1 4.4 15.8
126 121.7 8.1 106.5 8.1 15.2 1204 74 104.9 4.7 155
146 118.9 6.5 106.3 7.7 12.6 118.3 58 105.4 4.0 129
166 1128 6.3 103.1 6.8 9.7 111.9 5.2 102.2 3.7 9.7
186 105.5 5.1 98.2 6.1 7.3 104.9 4.2 97.6 3.2 7.3
Cumberland Gap, Kentucky Mayfield, Kentucky
106 1124 7.5 100.9 5.7 11.5 134.1 8.8 111.9 7.0 22.2
126 17.7 6.3 106.0 6.4 1.7 135.8 6.5 117.3 6.3 185
146 116.9 53 106.6 5.7 10.3 129.4 5.8 115.1 4.8 143
166 111.0 4.3 103.4 4.7 7.6 120.6 52 109.7 43 10.9
186 104.1 3.7 98.7 4.1 54 111.4 4.4 102.9 3.5 8.5
Glasgow, Kentucky Quicksand, Kentucky
106 126.5 10.5 104.7 6.3 21.8 114.3 9.8 102.3 7.1 12.0
126 127.9 8.7 109.0 6.6 18.9 119.6 84 108.1 7.8 1.5
146 123.2 6.5 108.4 54 14.8 118.6 59 108.9 7.1 9.7
166 115.6 5.6 104.0 4.4 11.6 113.2 54 106.1 6.3 7.1
186 107.2 4.5 98.9 34 8.3 106.4 4.7 101.2 5.5 5.2
Grayson, Kentucky Somerset, Kentucky
106 106.4 4.9 98.7 3.5 7.5 111.9 6.4 96.3 3.7 15.6
126 111.5 5.0 103.4 35 8.1 1153 6.5 99.7 4.5 15.6
146 1113 4.2 104.7 4.4 6.6 1133 57 99.9 3.1 134
166 107.5 3.8 102.2 4.3 53 107.9 4.5 97.8 3.1 10.1
186 101.8 3.2 98.2 3.7 3.6 101.6 3.7 94.1 24 7.5
Henderson, Kentucky Williamstown, Kentucky
106 129.8 10.0 109.5 6.7 20.3 1153 8.0 99.0 4.0 16.3
126 131.0 6.9 1141 6.5 16.9 1184 74 103.3 5.1 15.1
146 125.5 5.9 1124 5.0 13.1 116.1 5.6 103.1 4.6 13.0
166 117.6 5.2 107.4 4.1 10.2 1104 4.5 100.4 3.7 10.0
186 109.0 4.2 100.9 3.2 8.1 103.7 3.5 96.3 29 74

Table 4. Maximum, minimum, average, and standard deviation of the return due to misting ($/pig/year) by pig placement date

for the 22 years of record (1978-1999) for the ten locations in this study.

Pi
Placer?\ent Maximum  Minimum Average Standard | Maximum Minimum Average Standard
Date (Julian Return Return Return Deviation Return Return Return Deviation
Day) $/pig/year $/pig/year $/pig/year $/pig/year | $/pig/year $/pig/year $/pig/year $/pig/year
Bardstown, Kentucky Lexington, Kentucky
106 535 1.11 3.07 1.14 7.03 0.74 2.87 1.55
126 6.48 0.60 2.56 1.15 5.24 1.00 2.70 1.03
146 3.76 0.39 2.00 0.80 3.1 0.51 1.87 0.58
166 2.70 0.23 1.24 0.69 2.76 0.15 1.27 0.61
186 2.34 0.02 0.87 0.62 2.14 0.06 0.94 0.50
Cumberland Gap, Kentucky Mayfield, Kentucky
106 4.35 0.64 2.05 0.90 7.56 249 4.14 1.36
126 293 0.81 1.93 0.58 5.36 1.20 3.05 0.94
146 2.64 0.60 1.62 0.52 3.53 0.72 1.90 0.74
166 1.76 0.21 0.99 0.45 2.23 0.19 1.25 0.53
186 1.50 0.0 0.62 0.43 1.80 0.22 0.99 0.48
Glasgow, Kentucky Quicksand, Kentucky
106 7.7 1.50 4.16 1.64 3.75 0.19 2.18 1.00
126 5.74 0.96 3.26 1.04 4.40 0.25 1.79 0.88
146 3.93 0.89 2.09 0.93 2.60 0.28 1.46 0.62
166 261 0.0 1.39 0.64 2.16 0.23 1.08 0.51
186 1.64 0.0 1.00 0.42 2.14 0.0 0.61 0.55
Grayson, Kentucky Somerset, Kentucky
106 3.49 0.34 1.29 0.80 6.40 1.02 292 1.07
126 2.98 0.54 1.42 0.73 5.32 1.08 2.65 1.01
146 261 0.14 0.81 0.51 4.60 0.78 213 0.86
166 2.07 0.0 0.61 0.44 2.53 0.72 1.47 0.48
186 1.24 0.0 0.41 0.35 1.95 0.25 0.89 0.41
Henderson, Kentucky Williamstown, Kentucky
106 8.56 1.36 3.87 1.79 5.91 1.71 3.13 1.16
126 531 1.18 2.85 1.1 4.06 1.48 2.77 0.74
146 3.37 0.77 1.85 0.83 3.33 0.88 2.07 0.52
166 2,61 0.28 134 0.53 2.10 0.72 1.31 0.36
186 1.84 0.0 0.74 0.59 232 0.33 0.95 0.44




Figure 2. The simulated yearly net return ($/pig/year) with misting for pigs Table 5 presents the probabilities for a net return for cooling

placed in the growing-finishing facility on July 5 (Julian day 186) and April ; ; ;

16 (Julian day 106) from 1978 through 1999 at the Bardstown, Kentucky, the PIgs of $EL'39. Per pig per year reqU|red to pay fOI’. such a

location. system over its life for each of the ten Kentucky locations by
pig placement date. It can be seen from Table 5 that, except for

T . Grayson and Quicksand, the earlier placement dates (Julian days
61 o ﬂZ: ZZV ;ig 106, 126, and 146) have a high probability (at least 84%) of
e 5 v achieving the initial investment cost. An 80% probability value
:.; would indicate that a facility with misting could be expected to
5 4] [ achieve a net return to misting of at least $1.39 in eight out of
; 3 every ten years. The later placement dates (Julian days 166 and
< 186) for all stations have a much lower likelihood of achieving
2] the initial investment. Returning to our Bardstown example in
17 Figure 2, Figure 3 illustrates a constant yearly net return to
~ —_— misting of $1.39 per pig per year superimposed on the returns
78 80 8 84 8 88 9 92 94 96 98 to misting for the April 16 and July 5 placement dates. It can be

Year seen clearly from Figure 3 that for most of the 22-year period
of record, the returns due to misting were above the $1.39 thresh-
old value for the earlier date, while few years at the July 5 place-

The average yearly return for having a cooling system shoWient date exceeded this value. N _

in Table 4 demonstrates that having a misting-cooling facility The probabilities (Table 5) indicate the capability of a mist-
generally was profitable for most stations in Kentucky and motd System to recover the initial cost for a given location and
placement dates and that the average net return due to misfi@e- While misting is still beneficial to the pigs at the later
usually decreases as the placement date progresses in time Pfagement dates, it becomes more profitable for the April and
largest yearly profits for a cooling system were again found féflay placement dates. When the animals are started in the grow-
stations in the western and southern portions of the state

(Henderson, Mayfield, and Glasgow), and these returns gradu-

ally decreased for the stations in the central and eastern ar@abie 5. The probability of a net return (%) due to misting of at least $1.39

The July 5 (Julian day 186) placement date yielded a minimuegr pig per year for theten locations in this study by pig placement date.
Pig Placement Date (Julian Date)

yearly return of zero for several stations (Table 4). April16 May6 May26 Junei5 Julys
Location 106) (126) (146) (166)  (186)

H Bardstown 99.4 97.6 94.5 30.6 4.2

InveStment RISk Example . Cumberland Gap 93.9 96.9 84.0 3.6 2.3
One purpose for comparing 22 years of weather data in thagsgow 99.7 99.8 94.3 50.0 32
analysis is to evaluate various levels of risk that the producgpyson 396 538 16 24 02
twh . lementing a misting-cooling svstem THenderson 99.3 99.1 88.8 41.2 17.8

may expect when imp ntng a g gsy : n_gxington (Spindletop)  97.1 990 955 323 35
swine growth model combined with years of weather and difsayfield 99.9 99.7 929 27.2 45
ferent pig placement dates has determined responses of @Higksand o49 846 604 23 06
imal subjected t different growing conditions mucfjiere. a3 %00 2
animal subjected to many ai g g9 illiamstown 995 998  99.1 30.3 25

as would be experienced in a real production situation. If the

producer chooses to invest in a cooling system, there is a cer-

tain amount of risk in recovering the investment cost over the

expected life of the misting system. For examp|e, assume thRigure 3.The simulated yearly net return ($/pig/year) with misting for pigs

. . . . laced in the growing-finishing facility on July 5 (Julian day 186) and April
the investment cost for a misting system is $5.00 perpig Spi)%unlian day 106) from 1978 through 1999 at the Bardstown, Kentucky,

with a seven-year life, and the rate for interest and taxes is 1Q@%tion compared to a net return of $1.39 per pig per year necessary for
per annum over the life of system. This yields a total investecovery of the system investment.

ment of $9.74 per pig space and necessitates a return of $1.39,
per year if the cost per space is prorated over the seven-year T Julian day 186
life of the system. Operating costs for the misting system are —=— Julian day 106
not considered in this example. As shown by the returndueto s+ /A  w»=x [ $1.39 for payoff
misting ($/pig/year) in Table 4, a facility with a misting system:‘_>" a1
was generally found on average to be profitable for the 22 yeags
of record. However, Figure 2 demonstrates that the return dif 3 T
to misting can be highly volatile not only by year but also by - 1
placement date. It would be beneficial to the producer to have — F N/ )
some measure of the risk associated with recovering the initial T

investment cost. —_—
78 80 82 8 8 8 90 92 94 96 98

Year
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