MEMORANDUM

Date: March 26, 2012

To: Water Right File 63-12064
From: medl

Re: license review

In my Initial review of the field exam report for this permit, | did not agree that the examiner had found
beneficial use. | requested additional information from the permit holder. | received a response to my
request from Kari Wheaton, Larry Wheaton s widow. Mrs. Wheaton provided photographs, invoices and
other information which confirmed beneficial use and made it possible for me to estimate the heating use
in the greenhouses which no longer exist.

This permit was approved during a moratorium. To allow processing to continue, it was paired with
transfer 4234 which would have acted on WR 63-3181. The transfer was rescinded in 2008 and 63-3181
was decreed as it was licensed.

Applicant

The permit was issued to Larry Wheaton only. Mr. Wheaton and a partner founded a business called
Idaho Native Nursery. It was short-lived and there is no record of it in IDSOS. Mr. Wheaton and his
partner did not agree about business operations and the partnership was dissolved amid court
proceedings.

According to available Canyon County taxlot information, the point-of-diversion and place-of-use are
within property owned by Larry E Wheaton. The license will be issued in the name of Larry Wheaton.

The address given by the contemporary taxlot layer is the same as the address submitted on the 1997
field exam report. The IDWR contact record is in error and will be corrected.

Source & Point of Diversion

The source water for this use is an existing, low-temperature geothermal well. The well was drilled in
1960 and also serves water right 63-3181 for irrigation use. The examiner for 63-3181 reported the
water temperature as 106 deg F.

The well has not been GPSd and had not been correctly positioned in the well layer of IDWRs database.
| provided the complete well log and the well location as determined by the field examiner, to state office
groundwater resource personnel. A well shape has been created and is the POD selected for this right.

Water Use

Beneficial use of the water was not confirmed during the field exam. The examiner visited the site on
November 25, 1997, which was during the authorized season-of-use (11/16 - 3/14), however, the system
was off. The examiner found empty greenhouse frames and the system piping which served them. He
provided a system description, system diagram and photos, but no measurements were taken.

In spite of the lack of field verification, | believe that beneficial use of the water for heating occurred during
the development period of this permit. Quantifying the heating use has been difficult. Lacking concrete
information about the volume of water historically used or the true heat transfer capability of the system, |
estimated the rate and volume for this license based on calculations of heat use in 4 hypothetical
greenhouses.



Space Heating

The examiner found 4 greenhouses and described two heating systems in each greenhouse. The first
system was a soil heating system. One or more circuits of 0.5 inch PVC tubing, were buried in the sandy
floor of each greenhouse. The geothermal water flowed through the tubes, warming the tubing, then the
surrounding sand and eventually the air of the greenhouses. In essence, the floor of each greenhouse
became a large radiator.

Reviewing the design literature for this type of system, | found that the soil surface temperature can be
too hot for workers or for plants grown on or near the floor and still not meet the peak design heat load.
As a consequence, soil heating is typically used in conjunction with another heating system.

The examiner described a second heating system as: one or two radiators with fans which were located
at each end of the greenhouses. No information about these radiator heaters was supplied by the
examiner. Kari Wheaton provided invoice evidence that units were purchased and one photo, also
provided by Mrs. Wheaton, shows a water-to-air, fan coil unit in place.

| believe that the examiner found unit heaters which are typically used in conjunction with soil heating
systems. And | believe that the Wheaton greenhouses were designed with soil heating panels supplying
the base heat load and unit heaters providing the peak heat load. | assumed that all the unit heaters
were water-to-air and that they were operated in the typical, or preferred design for their use with a soil
heating system. The same water is typically cascaded from one system to the other. First the water is
run into the unit heaters first and then to the embedded soil circuits.

Other uses

According to the field examiner, the geothermal discharge storage pond provides stockwater and
irrigation in the greenhouse. The pond is larger than can be covered by 24-hour storage rule for the
irrigation right.

Kari Wheaton stated that she and her husband had investigated the requirements for getting this pond
approved as a wildlife sanctuary/refuge but chose not to complete the process.

Rate and Volume
The examiner makes rate and volume recommendations based on a theoretical pump calculation and the

upper limit authorized by the permit. This method over-estimates the rate and volume and is dissociated
from the heating use.

The irrigation pump is oversized for the heating use. In his narrative, the examiner explains that water in
excess of the heating system requirements, is shunted directly to the pond through a second, 6-inch pipe.

The examiner s pipe diagram indicates that a lower flow rate for the heating use was more likely than his
recommendation. The heating system was designed and built later in time but used the existing well and
well pump. The rate | recommend is based on the probability that the system designer would have laid
new pipe compatible with the flow and velocity expected from the new use. The examiner described
2-inch PVC pipe serving the heating system discharge. The maximum recommended velocity for pvc
pipe is 5 fps. 2-inch, schedule 40, pvc pipe could deliver ~50 gpm or 0.11 cfs in a low pressure (less
than 20 psi) use such as the Wheaton greenhouse heating system. 2-inch pvc pipe cannot deliver the
0.6 cfs recommended by the examiner.

My recommendation for volume is based on hypothetical designs of the 4 greenhouses. In total, the 4
virtual greenhouses require 1,563,300 BTU/hr to maintain 68 deg F target internal temperature.

| calculated a space heating volume based on an adaptation of an ASHRAE method for estimating heat
energy use. The equation is: Vol = (HL x HDD x hr/day x Cd)/(deltaT1 x Kx C x deltaT2). | used
climate information from Boise (KBOI 101022), the nearest weather station to the POU.

The following parameters values were used:



HL = 1,563,300 BTU/hr based on 4 virtual greenhouses

HDD = 4716 (KBO! Nov16, 1984 — Mar 14, 1984 base 65 for the coldest year)

24 hr/day

Cd = 0.85 (Geo-Heat recommendation for greenhouses)

Delta T1 = 66 (design indoor temp, 68 deg F minus design outdoor temp, 2 deg F)
K=0.9

C = 2720000 (constant to correct for units)

Delta T2 = 38 (source water temp, 106 deg F minus discharge temp, 68 deg F)

Place of Use

The place-of-use was part of an irrigated field in 1994, when the permit was approved. The examiner
found 4 greenhouses in place at the time of his exam. They no longer exist but contemporary aerial
photography shows that the place of use has not been returned to irrigation.

| created the place-of-use shape based on available aerial photography. The greenhouses are visible in
imagery from 2000. For ease of reference | have attached screen shots of my ArcMap setup.

Point of discharge

The heating system discharges the geothermal water to an excavated pond on the permit holder s
property. A separate, domestic geothermal well, which serves the permit holder s house, also
discharges spent water into this pond.

The pond cools the discharged water before it is reused. The field examiner found stockwatering,
commercial use as greenhouse irrigation, and storage of water for use in the traditional irrigation season.

Combined Use

POU and POD overlap analysis found only WR 63-3181 for irrigation use. Other uses found by the
examiner may not be authorized.

Recommendation Summary
The rate and volume for this right are based on estimates of use rather than confirmation of use.

| recommend 0.11 cfs for rate and 24.5 AF for volume.



| ....rjfn,?h,...mjrdl el

IFr" jom
)
e

Ay oy

SEMNWEET

IMAGERY

1994

-Band_1
-Band_2
Band_3
Band_1

.sid
255
0

Value

Low :

t02n02w.sid - Band_3

=
=M
@ [ brG
[0 2004 1 meter

t02n02w.sid
Value

[ 1992 1 meter

[ 2011 1 meter

O 2009 1 meter

] 2006 2 meter

O 2006 1 meter

High
u

t02n02w.sid - Band_2

= O tozno2w
= O tozno2w.sid
:02n02w.sid
Imagery
O 1987

=]
=]
(S




2000 IMAGERY

3 = Layers
5 M wels
®
E’-"‘ﬂSpatlalData
& ] water Right POD | i B LY. ) R B g ' : : T e e R

g d LS

= & , R el o g e sy ol Lo - g 5 i
= M 63-12064_pou ; . o % ! s =Bl S ; e :" ol 0 e - ke This } -‘ T v _ £
2 M pss

B M TownshipfRange

= M Sections
O
2™ Q

B [0 water Right POU
B Taxlots
[
= M t02n02w.sid - Band_1
value

\H.High:243

Low:0

= M t0z2n02w.sid - Band_2
Value
 High: 241

Low : 13

= # t02n02w.sid - Band_3
value
High : 251

Low: 18

= [J to2no2w.sid - Band_1
valn




History : Weather Underground

History for Boise, ID
November 16, 1984 through March 14, 1985

November 16, 1984 through March 14, 1985

November 16 1984

Daily Weekly Monthly Custom

Temperature
Max Temperature
Mean Temperature
Min Temperature
Degree Days
Heating Degree Days (base 65)
Cooling Degree Days (base 65)
Growing Degree Days (base 50)
Dew Point
Dew Point
Precipitation
Precipitation
Snowdepth
Wind
Wind
Gust Wind
Sea Level Pressure

Sea Level Pressure

http://www.wunderground.com/history/airport/KBO1/1984/11/16/CustomHistory.html?dayend=14&monthend=3&yearend=1985&req_...

-TO - March 14

Max
51 °F
40 °F

37 °F

64

38 °F

10.45in
5.0in

41 mph
38 mph

30.90 in

1985

33 °F
25 °F
18 °F

40

18 °F

0.12in
2.5in

7 mph
29 mph

30.23 in

Avg
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Min Sum

10 °F
0°F

-11°F

25 4716

-18°F

0.00in 13.47 in

1.0in

0 mph
23 mph

29.53in

3/21/2012



Meaning of acronyms.
DB: Dry bulb temperature, °F

Wh: Wet bulh temperature, °F
MCWRB.: Mean comerdent wet bulb temperature, °F

Lat: Lantude,
DP: Dew pomt temperature, °F

Long: Longiude,

HR: Humiduty ratio, gramns of mowsture per Ih of dry air
HDD and CDD 65 Annual heating and cooling degree-days, base 65°F, “F-day

MCDB: Mean comcrdent dry bulb temperature, °F

Elev: Elevanion, fi
WS: Wind speed, mph

Heating DB Cooling DB/MCWB Evaporation WB/MCDB Dehumidifi DP/HR/MCDB Extreme Heat./Cool.
Station Lat | Long | Elev 04% | 1% | 2% 0.4% | 1% 0.4% | 1% Annual WS Degree-Days
99.6% | 99% |DB/MCWB|DB/MCWB|DB/MCWB|WB/MCDB|WB/MCDB| DP/HR/MCDB | DP/HR/MCDB | 1% [2.5% [5%| HDD/CDD 65
VALDOSTA WB AIRPORT J078N 8328W 197 | 275 309 | 954 774 934 1766 Oi8 761|804 898 793 886 783 1480 834 771 1422 825[171 149 131] 1509 2532
WARNER ROBINS AFB 3263N 8360W 302 | 250 282|973 761 949 760 928 753|798 909 785 895|769 1416 845 755 1350 829 (190 165 139] 2i35 2246
Hawwaii il Sisites, 4 more on' CD-ROM
BARBERS POINT NAS J130N I5807W 33 | 594 616 | %09 730 899 730 888 728|776 857 765 851|752 1323 827 737 1254 821|196 178 1631 O 4418
HILO INTERNATIONAL AP 1972N 15505W 36 | 615 627 | 86 741 846 739 838 737|767 821 760 8i5} 751 1319 792 742 1278 786|176 158 (35| O 3258
HONOLULU INTL ARPT 2133IN15794W 16 | 612 633 | 899 740 891 736 882 734{ 772 848 763 842|750 1313 813 739 1263 806|218 200 I87( O 4649
KANEOHE BAY MCAS 245N 1STTIW 20 | 643 662 | 853 746 843 742 B36 739|774 822 764 B8I7| 756 1339 805 746 1297 801|193 176 162] O 4297
Idaho i ] | ¥ 7 sites, 7.more. on CD-ROM,
BOISE AIR TERMINAL 435N 11622W 2867 | 27 105 | 981 642 950 631 919 621)663 917 650 900|578 794 722 555 728 723|218 190 171f 5658 890
CALDWELL (AWOS) 4363N 11663W 2428 | 116 164 | 970 664 931 650 904 639 ] 683 921 667 898|606 85 775 571 761 773|214 188 166| 5698 638
COEUR D' ALENE(AWOS) 477IN 11682W 23201 67 116 | 914 628 885 623 842 608|656 863 639 838|574 766 709 554 712 696|224 189 168| 6892 286
IDAHO FALLS FANNING FIELC 435N 11207TW 4744 | 87 24 | 917 614 894 608 863 598|649 836 632 822|589 885 709 566 815 692[272 243 207| 7825 275
JOSLIN FLD MAGIC VA 4248N 11448W 4255{ 94 124 | 945 638 911 631 896 627|669 896 653 868592 881 758 569 809 747|275 244 208| 6157 700
LEWISTON NEZ PERCE CNTY AP 4638N {1701W 1437 | 102 175 | 978 654 943 645 907 633|677 921 660 898|596 803 728 573 739 720[206 176 148] 5124 814
POCATELLO REGIONAL AP 429IN 11257TW 4478 | 49 13 | 944 618 913 611 883 602|654 865 637 844|589 877 712 563 797 706|281 250 219} 7035 419
Minois ] Iff i Tisitex, 6 more on CO-ROM.
AURORA MUNICIPAL 4177N 8847TW 705 | 20 14 | 908 744 884 735 857 718|777 872 759 843|748 1339 832 730 1256 809|259 228 198 6403 71
CAHOKIA/ST LOUIS 3857N 901SW 413 | 95 142|935 773 914 764 903 760[ 804 903 788 891 ] 775 1451 851 753 1349 839 (206 84 165| 4452 139
CHICAGO MIDWAY AP 4179N 8775W 617 | <16 43 | 921 749 896 733 85 719|780 883 762 854|750 1341 B43 730 1255 822|244 212 192( 5930 1022
CHICAGO OHARE INTL AP 199N 8791W 673 { 40 22 | 919 746 80 734 861 719|779 882 761 852|749 1342 841 732 1263 819|248 211 192} 6311 842
DECATUR 983N 8887W 699 | 04 46 | 930 767 905 757 882 743|793 896 777 877|762 1402 858 747 1334 8411248 217 197 5529 1065
GLENVIEW NAS 47208N 8782W 653 | <46 21 | 932 750 898 731 87 716|777 899 758 864|739 1296 849 722 1221 832|210 187 167} 6227 902
MOLINE QUAD CITY INTL AP 4147N 9052W 594 | -62 00 | 935 763 906 75t 877 735|791 897 774 875[761 1395 853 744 1317 831|246 207 187} 614] 999
PEORIA GREATER PEORIA AP 067N 8968W 663 | 36 23 | 927 765 901 753 874 738) 793 890 777 870|765 1414 850 749 1339 832|238 202 183} 5809 1035
QUINCY MUNI BALDWIN FLD 3994N 91 19W 768 | 20 33 | 933 764 904 753 878 742|786 891 774 878|756 1378 847 742 1314 832(247 210 (92 5552 1100
ROCKFORD GREATER ROCKFORD AP 4220N 8909W 745 | -84 -17 | 915 750 885 737 858 720 782 878 763 850{ 753 1365 840 735 128] 820246 210 192} 6694 779
SCOTT AFB/BELLEVILL 3855N 8985W 443 | 45 103 | 951 774 927 766 904 756|802 S04 788 889|773 1446 857 758 1374 841|215 188 167| 4638 1428
SPRINGFIELD CAPITAL AP 3985N 8968W 614 | 21 46 | 929 767 905 756 881 742|794 897 779 875|764 1409 859 749 1340 840|249 218 195 5429 1135
UNIV OF ILLINOIS W1 4003N 8827TW 774 | <10 44 | 925 764 90% 754 877 744|798 891 779 867|771 1450 863 751 1358 835|274 246 2201 5657 1010
W CHICAGO/DU PAGE 4192N 8825W 758 | 54 06 | 905 749 881 738 851 720|783 873 764 847|753 1365 844 734 1276 816[245 210 190f 65il 736
Indiana ] [ &ixites, J/more on CD-ROM,
EVANSVILLE REGIONAL AP 3804N 8754W 387 | 56 121 | 939 762 916 757 895 749|794 898 781 881|764 1399 852 753 1344 836|207 185 166| 4449 1410
FORT WAYNE INTL AP 410IN 8521W 827 | 26 38 | 911 744 884 731 857 717[776 870 759 841|748 1345 828 732 1274 809|246 208 188| 60t 831
GRISSOM ARB 4065N 86 15W 830 | -39 34 | 924 758 894 748 867 729)792 890 773 859 | 763 1418 855 745 1332 831|249 206 184 576! 1025
INDIANAPOLIS INTL AP I97IN 8627TW 807 | 05 64 | 911 753 886 744 83 731|782 876 769 855|754 1371 B34 741 1312 821 245 208 187 5322 1055
LAFAYETTE PURDUE UNIV AP 404iN 8694W 636 | 23 42 | 924 756 900 746 875 732|788 887 772 863|759 1386 848 744 1318 829|231 200 183 5577 1003
MONROE CO 39 (3N 8662W 866 | 48 102 | 906 760 896 761 B8I5 747|789 867 776 860|767 1438 837 749 1351 823 [195 175 158 4936 1009
SOUTH BEND MICHIANA RGNL AP 417IN 8633W 774 | -15 45 {909 743 881 727 853 713|774 868 756 840|746 1332 833 729 1257 BI0|241 205 186 6188 810
TERRE HAUTE/HULMAN 3945N 8732W 574 | -03 66 | 921 766 901 759 878 746|796 889 780 869|769 1432 854 752 1349 835|228 195 179| 5194 1085
= : | Yisites, 19'more on GD-ROM.
AMES MUNI ARPT 4200N 9362W 955 | -58 05 | 905 761 883 749 856 738 | 792 874 773 B56| 768 1445 849 748 1349 827 [265 236 202| 6388 794
ANKENY REGIONAL ARP 4168N 9355W 902 | 54 04 [ 949 752 o911 744 883 732|778 891 764 872|746 1339 840 730 1268 827|207 184 165| 5954 1063
BOONE MUNI 4205N 9385W 1161 | 58 04 | 913 778 898 767 862 744|810 890 789 861|790 1574 862 768 1461 846|264 235 203| 6328 894
CEDAR RAPIDS MUNICIPAL AP 4188N 917IW 873 | 96 -39 | o16 760 886 746 857 730|786 874 770 856 | 762 1414 843 743 1322 822]263 232 202| 6703 807
DAVENPORT NEXRAD 4162N 9058W 850 | 34 13 | 903 762 881 754 844 731|785 870 771 852|754 1375 835 745 1332 827|264 236 204| 6188 808
DES MOINES INTL AP 41 54N 936TW 965 | -69 -16 | 934 762 902 750 873 735|784 889 771 873|754 1381 847 739 1311 834|256 225 196| 6240 1041
DUBUQUE REGIONAL AP 4240N 9070W 1079 | 82 -26 | 893 748 863 733 85 702|776 860 755 831|751 1373 831 732 1283 BO6|256 228 199| 6988 649
SIOUX CITY SIOUX GATEWAY AP 429N 9638W 1102 88 36 | 934 752 904 744 877 730|786 886 771 872 759 1409 849 739 1316 836|287 254 227| 6721 921
WATERLOO MUNICIPAL AP 42 55N 9240W 879 -127 63 918 755 888 738 861 724|785 878 767 855|759 (400 844 740 1309 822262 235 202| 7032 786
Kansas s ; ; ; y : " [0'sites, 16 more on GD-ROM
FT RILEY/MARSHALL A 3905N 9677W 1063 ] -14 60 | 996 750 963 746 932 743|784 916 772 906 748 1357 860 732 (284 844 (207 183 162] 5051 1518
LAWRENCE MUNI ARPT 3900N 9522w 833 | 51 99 | 991 769 953 763 913 754|800 922 784 907|767 1435 872 749 1350 854250 216 (91| 4801 1466
MANHATTAN RGNL 3913N 9667W 1083 | 25 88 | 999 756 972 757 930 748|786 931 777 919|749 1363 855 732 1287 837|242 206 (84| 508 1456
MCCONNELL AFB 3762N 9727W 1358 | 52 116 | 999 732 970 734 935 731|775 906 764 892|742 1345 825 728 1280 819|264 236 206| 4347 1726
OLATHE/JOHNSON CO 3885N 9473W 1096 | 52 98 | 967 764 926 759 902 753|790 900 779 890|753 1384 854 746 1350 844|234 202 183| 4678 1405
SALINA MUNICIPAL AP 388IN 9766W 1283 | 09 74 |1013 739 982 737 949 733|774 925 763 909|732 1296 842 722 1250 831|276 248 222f 4847 1661
TOPEKA FORBES FIELD 3895N 9566W 1079 10 71 |97 748 930 744 903 740|783 899 770 885|749 1364 851 733 1290 833|254 234 204| 4992 1325



-1pes - Friction Loss and Flow Velocity - Schedule 40 Page 2 of 8

11/2 inches
Volume Flow Volume Flow Velocity Friction Head Friction Loss
(gal/min) (gal/hr) (ft/sec) (f/100 ft) (psi/100 ft)
2 120 0.3 0.1 0.03
5 300 0.8 0.2 0.1
7 420 1.1 04 0.2
10 600 1.6 0.7 0.3
15 900 2.4 1.5 0.7
20 1200 3.2 2.6 11
25 1500 4.0 4.0 1.7
30 1800 4.9 55 24
35 2100 5.7 7.4 3.2
40 2400 6.5 9.4 4.1
45 2700 7.3 1.7 51
50 3000 8.1 14.3 6.2
60 3600 9.7 20.0 8.7
2 inches
Volume Flow Volume Flow Velocity Friction Head Friction Loss
(gal/min) (gal’hr) (ft/sec) (ft/100 ft) (psi/100 ft)
5 300 0.5 0.07 0.03
7 420 0.7 0.1 0.05
10 600 1.0 0.2 0.09
15 900 1.5 0.5 0.2
20 1200 2.0 0.8 0.3
25 1500 2.4 1.2 0.5
30 1800 2.9 1.6 0.7
35 2100 34 2.2 0.9
40 2400 3.9 2.8 1.2
45 2700 4.4 3.4 1.5
50 3000 4.9 4.2 1.8
60 3600 59 5.8 25
70 4200 6.8 7.8 34
75 4500 7.3 8.8 3.8
80 4800 7.8 9.9 4.3
90 5400 8.8 124 54
100 6000 9.8 15.0 6.5
2 12 inches
Volume Flow Volume Flow Velocity Friction Head Friction Loss
(gal/min) (gal/hr) (ft/'sec) (f/100 ft) (psi/100 ft)
5 300 0.3 0.04 0.02
7 420 0.5 0.05 0.02
10 600 0.7 0.1 0.04
15 900 1.0 0.2 0.08
20 1200 14 0.3 0.1
25 1500 1.7 0.5 0.2
30 1800 2.1 0.7 0.3
35 2100 24 0.9 0.4
40 2400 27 1.2 0.5
45 2700 3.1 1.4 0.6
50 3000 3.4 1.8 08
60 3600 4.1 2.5 1.1
70 4200 48 33 1.4
75 4500 5.1 3.7 1.6
80 4800 5.5 4.2 1.8
90 5400 6.2 5.2 2.3
100 6000 6.8 6.3 2.7
125 7500 8.6 9.6 4.2
150 9000 10.3 134 58
3 inches
Volume Flow Volume Flow Velocity Friction Head Friction Loss
(gal/min) (gal/hr) (ft/sec) (ft/100 ft) (psi/100 ft)
5 300 0.2 0.02 0.01
7 420 0.3 0.02 0.01
10 600 0.4 0.03 0.01
15 900 0.7 0.07 0.03
20 1200 09 0.1 0.05

http://www.engineeringtoolbox.com/pvc-pipes-friction-loss-d_802.html 8/4/2011



REF document: Geothermal Direct-Use Engineering and Design Guidebook, Chapter 14 Greenhouses

Hypothetical greenhouses for licensing 63-12064 (Wheaton)

created by Michele EdI

20.5ft
96/ft

4 ft
26.37 ft

419.04 |ftr2
768|ftA2
2531.52 [fth2
1968 |ftA2
66

68

2

1.09
0.949

263613.62 |BTU/h
40227.84
1

47790.674 [BTU/h

311404 BTU/hr
158.23389 BTU/ft"2
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I
1 Quonset style

area side walls (single poly film) I
area roof (single poly film) '
floor area

delT design temp difference |
Ti = design inside temp :
To = design outside temp ‘

t

|

|
qp = heat loss transmission T
gp = (Apoly x delT x Upoly) + (Afiber x delT x Ufiber)
V= volume = end wall area x length I
ACH= air ctl\ange/hr [ {

gi = heat loss infiltration . I
qi=ACH x V x delT x 0.018 | |

qt= gp + qgi= total greenhouse hea?ing requirment
|of floor area | '

width

length

wall ht

\arc length ]L |

larea end wlaII (corregated fiberglass) 104.04 |segment area

1

U1 glazing material U factor single poly U for wind sp
u2 | | fiberglass U for wind sp

f

105.48 rectangula; area

eed of 10 mph
eed of 10 mph
T




| 1
Hypothetical greenhouses for licensing 63-12064 (Wheaton)
created by Michele Edl page 2 of 2

30
96

12
17
720 ft"h2
768 |ftr2
3264 ftr2
2880 ft"2
66
68

——

1.09
0.949

335158.56 | BTU/h
69120
1

82114.56 |BTU/h

417273.1 BTU/hr
144.8865 BTU/ft 2

| 1

I

3 Modified gable style

width

length

wall ht ‘{

i

ridge ht !

|gable hyp length

area end wall (corregated fiberglass)
area side walls (single poly film)
area roof (single poly film)

|floor area I

delT design temp difference

Ti = design inside temp

To = design outside temp

U1 |

’UZ

I

'qp = heat loss transmission

|_qp = (Apoly x delT x Upoly) + (Afiber x delT x Ufiber)

|V=volume = end wall area x length
|ACH= air change/hr | ]

|
gi = heat loss infiltration
|Qi=ACH x V x delTx 0.018 |

of floor area ] ]

qt= gp + gi= total greenhouse heating requirment

240 triangular area

i

I

120

rectangular area




