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& > ~HR 100 1000
EF] o 3R 80 800

F£RHBAR 0 HR/M? 25 10

Hixa x> ~/m? 2000 8000
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20

IRV E. 3 200
Lo /b 100 1000
E A ER 80 800
£ @A /M 25 10
=g 4]  ~/m? 2,000 3,000
£ 12477 PR 17 6 i "

B 5 E 4] A/m? 24,000 16,000
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____________ Crp A Crop B

Cost, $/plt 20 200
Price, $/plt 100 1000
Profit, $/plt 80 800
Density, plts/m? 25 10
Profit per unit area, $/m? 2000 8000
Duration 1 month 6 months
Annuat oL per dnitarea 24,000 16,000

Initial Investment, $/m? 50,000 5,000



it A& B 2

Year O

Initial Investment, $/m?

Year 1

Annual Profit per unit area, $/m?/yr

Year 2
Year 3
Year 4
Year 5
Year 6
Year /

Crop_ A Crop_B

& o bR

-45000

8000

8000
8000
8000
8000
8000
8000

-82%

-48%
-26%
-12%
-4%
+2%
+6%

29
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k% et s 28 VER

Ventilation Efficiency Rating
VER = ¥ »prF#denh & [ g o ¥
=@ b £ /4R T £

# 4] ¢ CFM/Watt = ft3/min/W or ft3/s/W or ft3/]
24 ¢ CMM/Watt = m3/min/W or m3/s/W

VER 4% % 4%4% » /] b %3 ¥ VER #&]



2% b % VER (3 41)

Efficiency Estimates for Ventilation Fans Made Prior to 1990

Fan Diameter (A) Effiqienc_y Estimation (B) Efficiency estimation for very qid, “_elephant
(at .05” static pressure) ear” blades, or damaged fans (at .05" static pressure)
24-in. 13 CFM/watt 11 or less
30-in. 15 CFM/watt 13 or less
36-in. 16 CFM/watt 14 or less
48-in. 17 CFM/watt 15 or less
52-in. Few made prior to 1991

VER 4% % %47 5 /| b 5 i ¥ VER # ]



3R i 72 Cdeimity

Estimating the Efficiency of an Existing Ventilation Fan
(By Richard Hiatt, NFEC)

Situation: The first step in determining if a ventilation fan
change-out is justified, is to estimate the efficiency of the fan
currently in-use. Fan efficiency is measured in terms of its
output CFM (cubic feet per minute of air delivery), divided by
its energy input (watts).

Calculation: The following equation is used to estimate the |
yearly energy savings (kilowatt-hours) from a fan change-out: Existing

kWh saved per year CFM.,s X _CFM ..., §} x _1 X Hrs
CFM/watt .4 CFM/watt ., 1,000 watts/kW

Where:
CFM .4 = cubic feet per minute provided by the existing fan

CFM/watt .4 = efficiency rating of the existing fan
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m3/s/ kW BT m3/s
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R 2 1.2 s
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Q/VER x H /1000
=+ p T 7 =FXE

» ¥ = CMM or CMS
RSt ae %#c H = CMM/Watt or CMS/Watt

P lfﬂi‘ﬁi

: mﬂjgg » B > =~ /& or ~/kKW.h
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%1’571]2—&?’** B % (=p 10 hr)

m3/s kW g2

Al - VER Hig
[, Fa 5 1.5
b 6 2
IF,FFa [, Fb cost on a-b
i (] 540000  F20000 180000 EBEE
yr 1 441504 267920 TA054 HiR{EiEEy
VI 2 441504 267920 TA054 HEHEEER
vI 3 441504 267920 73584
vr 4 441504 267920 73584
VI 5 441504 367920 73584
I 6 441504 267920 73584
MNEW $2462 865 2922388 F140478
IEE 320%

ERE= Ef

6 36
& 36

2.8 T/ E
10 hr
216 m3/s

R

o g wm

i
36 m
120 m

2 m

| AC =

12960 mA/min
216 mifsec
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12-F %k 5 (=

m3'skW BT m3/s
il - VER Hig s
2 Ra 5 1.5 6 36
2 b & 2 6 36
&, 5Fa I, 5 cost on a-b
i () 540000 720000 120000 EE 28 T/ E
i | 823008 TA584 147177 Bigferssy 2 hr
yrZ2 o 833008 TA584 147177 seetisR g 216 m3/s
yr 3 833008 TA584 14717
yrd 833008 Ta584 14717
yi 5 883008 TA554 14717
v 8330058 71584 14717
NPV $904.573 $L.owod7s (B115,904)
IEE 17.2%

P2 hr)

m3/s

EmEg ElFEEE

216
216

M E R
26 m
120 m
3 1m

o

12960 ma/min
216 mifsec
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=
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1 VER B{E EE EmEe EiRdEE
e 5 1.5 6 36 216
[& b 6 2 6 36 216
& FRa JE Fb cost on a-b MR E R T
yr 540000 720000 -180000 %= 28 ME & 36 m
vl 1986768  16Lood 33113 H {1l & 4.5 hr = 120 m
yi2 1986768 165564 33113 HEtREE 216 m3/s T B 3m
yr3  198676.8 165564 33113 LAC= 12960 m3/min
yrd 1986768  16hood 33113 216 mifzec
yioo 1986768  16Lood 33113 W B s s
— > 0% & FRa 5 1.5 8] 36 216
I# b & 2 £ 36 216
I NGRE! [Z FEb cost on a-b RERST
, , yr( 540000 720000  -180000 EE 28 WE |+ 36 m
e N Ej | % )}" vr 1 2007502 183960 36792 SEtiSER 5 hr = 120 'm
. yi2 220752 183960 36792 et E R 216 m3/s T% 3Im
i’éﬁ 5 /J v EE:; yr3 220752 183960 36792 1 AC = 12960 m3/min
1 4 22007502 183960 36792 216 m3/fzec
“pe v b X 55 yi5 220752 183960 36792
\ )}L 3 ’i J -+ yi6 220752 183960 36792
NPV §1,660469  §1,653.74 $6,745
IRR 6.2%
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ool 3 H O B ER

erEESEE 5 100

E—R 66% 7™ 100 x (1-0.66) = 34
S K 66% * 66% 100 * (1-0.66)? = 11.56

R = e



3. H R A ER R
xR Rk g 5 100

FE—R 66% 7% #T 100 x (1-0.66) = 34
S K 66% x 66% 100 * (1-0.66)? = 11.56

FAEL A § At R

o & 35% % 47% 100 * (1-0.35)=65; 65 * (1-0.47)=34.45
100 * (1-0.47)=53; 53 * (1-0.35)=34. 45
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A ERE vs, HBEENE — N L2FLe 55l

1000
800
g Outside Solar Radiation
% 600 4
: N
o
©
= 400
g 66% Shade 35 and 47% Shade
200 \
=[] R PR
LR =)
35‘ 83 3@35% 0 1000 2000 3000 4000 5000
+ 4'7% Cumulative Hours
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2 BERBR 2x1.3x1.1x1.2
*10% % ﬁ_—i

.20%?.;1);.,"J-ﬁ_.l 2x13x11x12x5
.5%}% =17.16
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#o b4 B E%Tw VS, P LR w

e+ 4 L p ~M#ch o CPPS N L2k CPPS B EHFALEI00K KRS

|4

B iy dm AR o A B A4S R A X L
* CPPS: closed Plant Production System
i E CPPS
° CTPS Closed Transplant Production System :Hh?ﬁlﬁlffﬁ' (mz) | 1,250 100 |
« ¥ i~ ff = ACPPSi& 8 *vif % g A USD/mY) | 50 ~100 | 5,000
o \77 2, N ] ____;: 2\ . - ﬂ\:.,/‘\ > '—;:-: o~
A7 45 A s g Y CPPSix® *f % #1 % % 4 (USD) ﬁiﬁ?}%ﬂ 500,000

* ;/%«CPPSLJ’? CTPS Eﬁséf'%’ﬁﬁf’i-f’\p j\(];] 7 2~3 &
CLHETHRS K (PAL 153 8



Yy 33 > v /31 » I 3 4
s SRR R R R

* 1§ %4 1510 ¥ /2% > 510 NT$/m?
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