Appendix D

BOsCH MODEL TW 122 SPECIFICATIONS

Montana Artesian Water Company MPDES Permit
Kalispell, Montana
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Geothermal System Report System 1 - Geo System
Weather Data Loeation: Kalispell Glacier Pk IntL Ar MT

4 Design Loads | | Bosch Model 1
Design Heating Load: 211000 Btuw/hr 20 Tons of TW
Indoor Design Temperature: 70 °F Water Heater: Electric
Qutdoor Design Temperature: -3 °F Load Temp (Entering) Htg/Clg 100/45 °F
Propane 90%
f Utilities | Balance Point -8 °F
Heating Electric Rate: .09 $kwh
Cooling Electric Rate: 0.09 $kwh | Operating Cost _|
Winter Peak Electrical Demand: 12.70 kW Haating '
Summer Peak Electric Demand: 5.34 kW Annual Heating Lead: 370.5 MMBtu
Electricity (Bosch): 25452 kWh
| Loop Information | Electricity (Auxiliary): 0 KkWh
Loop Type: Well Water % by Bosch: 100.0 %
Yearly Water Flow: 4,002,556 gal Annual Cost: $2,545
i Total Annual Operating Costs |
Heating: $2,545

3

Total ™' §2,545
1 Total estimated annual aperaling costs includes heating. Base electric use (electric use other than healing} is not Included, and will vary depending upon lifestyla.
Tatal annual vlilities equeals heating costs plus base elgctric use,
2 The operating costs shown abeve are considered 16 be an eslimale due to the variability of [ving habils, weather, and system ingizliation.
3 This soflware uses the fatest algorithms from IGSHPA (International Ground Source Heat Pump Asseciation) for ground lovp sizing, Operaling costs are based upon
IGSHFA and ASHRAE (American Society of Heating, Refrigerating, and Air Condilioning Engineers) algorithms. All calculstions are based upon Bosch eguipment, and
may not be comparable for othar manufactursr's squiprnent.
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WATER COOLED CHILLERS AND tOW TEMP BOILERS

UNIT PERFORMANCE DATA

FHP BOSCH HIGH-EFFECIENCY WATER SOURCE HEAT PUMPS

T\

Refrigerant R-410A

Unii‘;I-'-e.:\g' Qty Configuration Remarks
TW-122 2 Unit Mourled Cantroller Bottling Plant
Electrical Specifications
Voltage Stages Compressor Unit
RLA LRA MCA MFS
1 - 208-230/801 2 283 178.0 83.7 o0
Cooling Performance Heating Performance
Condenser Entering Fluid Temp (F} 88.0( : Source Entering Fluid Tamp (F) £3.0
Leaving Fluid Temp (F} 95.6( : Leaving Fluid Temp (F) 451
Flow Rate (GPM) 30.0 E’ Flow Rate (GPM) 30.0
Pressure Drop (FOH) 1.8 'E 'j Preasure Drop {FOH) 1386
% Propylene Glycol 001" % Propylene Glycol 00
Freeze Point 320 Freeze Point 32.0
bR Evaportator Enteting Fluid Temp (F) 538/ Load Entering Fluid Temp (F} 80.0
E' Leaving Fluid Tomp (F) 436); . Leaving Fluid Temp (F) 927
%’ Flow Rate (GPM}) 230 5 Flow Rate {GPM) 230
o &
% Pressure Drop (FOH) 84| % Pressure Drop (FOH) T4
- % Propylene Glycol 00} -~ % Propylene Glycol 00
Freeze Point 32.0 Freeze Point 320
Chiller Capacity (BtuH)| 115,040 Heating Capacity (BtuH)| 145627
Input Watts {W) 8,289 Input Watts (W) 7.922
EER (BtuH/W) 137 COP (WIW) 54
Heat Rejection {(BtuH}| 143,665 Heat Absorbtion (BtuH)| 118,596

Warnings:

Units are complete packages fealuring 2 stage operation and containing refrigeration comprassors, reversing valves, expansion valve melering de\rlces -arld
eoavial slyle water to refrigerant heat exchangers. Algo included are safety controls: overlnad proleclion for compressors, high and low refrigerant pressure

swilchss and lock-out control circuit {CAP 4.06).

The restils reported herein are based an lesting by FHP. Varlalions in the Installalion and aperalional envirenment may after performance. FHF disdaims alf warantios,
expross and Impliad, that the perforrmance will be as reperted, including the warraniy of merchantabiily and fithess for purpose. Gomiinuous research and devefopment

may resuif in a change lo an appliances design and specifications, which FHP may change without nolice

Bosch Thermotechnology

Fage 1of 1

H22{2015 6:14:54 PM
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introducing The NEW Bosch TW122
10 Ton, High Efficiency Water to Water unit

The new high efficiency water to water product meets current Energy Star tier 3 efficiency
standards. ft offers all of the features and cornfort of a high end residential appliance, coupled
with the ruggedness and durability of a premier industrial unit.

SERIES

For more information go to
www.Bosch-Climate.us
www.BoschWaytoGraw.com
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BOSCH WATER COOLED CHILLERS AND LOW TEMP BOILERS
SPECIFICATION DATA SHEET YV .1s
ELECTRICAL SPECIFICATIONS FLUID FLOW & PRESSURE DROP
# Compressor X2 | Min. Max. Chilled Fluid Side (@ 44°F) | Cond. Fluid Side (@ 104°F)
Electrical Elect. Gircuit | Fuse Flow {GPM} AP (FOH) [ Flow {GPM) | AF (FOH)
: Characteristics § Symbol{ RLA | LRA [Ampacity| Size 18 54 18 4.7
s [Ta08330/1/60 | -1 | 283 | 178 | 637 | 90 22 7.7 22 6.7

28 105 26 o1
30 13.6 30 11.9
34 17.0 34 149 |

%
- CHILLER PERFORMANCGE - FULL LOAD HEATING PERFORMANCE
© Based on 25 GPM load and 30 GPM source fiuid flow. Based on 25 GPM load and 30 GPM source fluid flowy.
Leaving | Enteting | Total Total Power Heat Leaving [ Entering [  Total Power Heat o
Load | Source | Capacity Capacity Inpul EER Rejection Load | Source | Capacity Input COp Abs,
Fluid CF)|Fluid (F)| (Tons) |  {MBtukH) {kw) (MBtuH} Fluid {'F){ Fluid (F)[ (MBtuH) | (kW) (MBtuH)
75 9.33 111.93 6.73 | 16.64 134.88 35 110.92 B.21 | 3.56 82.90
8¢ 9.09 109.10 7.15 | 15.26 133.49 A0 118.43 8.17 | 4,25 90.54
40° 85¢ 8.85 106.20 7.60 | 13.98 132.12 100¢ B¢ 134.86 810 | 4.88 | 107.23
' 80° 8.60 103.21 8.08 | 1278 130.76 60° 153.37 8.03 | B.&0 | 12595
95 8.34 100.11 8.59 11.65 129.42 7o 174.16 7.98 | 6.40 | 14694
75¢ 9.67 116.06 6.74 | 17.23 139.05 35° 109.84 9.33 | 3.45 77.99
80 9.43 113.12 7.16 | 15.80 137.55 40° 117.03 9.28 | 3.69 85.36
420 85° 5.18 1i0.12 7.61 | 1447 136.07 i10° 50° 132.74 919 | 4.23 ] 101.39
| 90° 8,92 107.03 8.09 | 13.23 134,62 60° 150.41 910 | 4.84 | 119.35
95° 8,65 103.83 8.60 | 12,07 133.18 Fits 170.26 | 9.03 [ 5.52 | 139.45
75 10.03 120.31 B.75 | 17.82 143.34 356° 108,91 | 1085 | 3.00 72.58
80° 977 | 117.28 717 | 1635 | 14175 400 | 11577 | 1058 | 3.21 | 79.66
44 85¢ .51 114.16 7.682 | 14.98 140,18 1200 50¢ 130,72 | 1046 | 3.66 95.04
90° 825 | 11095 810 | 1370 | 13859 60° 14753 | 1034 | 418 | 11223 |
g5° 8,97 107.65 861 | 1250 137.04 00 166.42 | 1025 | 4.76 | 131.45
: 750 10.21 122.47 676 | 18.13 145.53 35¢ 10862 | 11.39 | 2.79 £69.66
ape 895 119.37 718 16.63 143.87 it 11520 | 11.31 2.98 76.59
45 8a° 9.68 116.21 7.63 § 1523 142.24 125 50° 12976 | 11.17 | 3.40 91.65
g 9.41 112.95 811 13.93 140.61 60° 146.12 | 11.04 | 3.88 | 108.45
95° 9.13 109.59 8.62 | 12.71 139.00 70° 164.52 | 1093 | 4.41 | 127.24
75° 10.39 124.68 5.76 ! 1843 147.76
&0° 10.13 121.53 713 ; 1891 146.06
46> | 85 | 9.86 | 11830 [ 7.64 | 1549 | 144.36
20 9.58 114,98 g1 14.17 142.67
95° .30 111.57 8.63 | 12.93 141.1
_ 75¢ 10.76 129.18 6.78 | 19.08 152.31
3 800 10.49 125,91 7.20 17.48 150.4% Units are complele packages featuting 2 stage operafion and containing
0 480 85¢e 10.21 123,56 7.65 16.02 148 67 refrigeration compressor, reversing valve, expansion valve metering device
90 | 693 | 110.2 | 813 | 1065 | TAEE | | ke poector o comieson moh o o e s
QR 9.63 115.60 8.6 13.37 145 .08 switches and a lock-out contral circuit.
75 11.16 133.81 6.79 19.69 156.92 P
80 10.87 130,42 7.22 | 18.06 155.05 EOI;I i"xi?;;l:ggfnturmg Company
e 85 10.58 126.94 7.67 | 16.55 153.11 Fort Lauderdale, FL 33309
90 | 16.28 | 12340 8.15 [ 1515 | 151.20 Phone: (984) 776-5471 Fax: (B0Q) 776-5529
25° 9.98 118.73 8.66 | 13.83 149.78 http:/fwww.bosch-climate.us

As aresult of continuing research and development, specifications are subject o change without notice. TW122.1INDD Rev:{}1-12
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VISUAL PLUMES — MODEL INPUTS & QUTPUTS
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Montana Artesian Water Company MPDES Permit
| Kalispell, Montana




Y e e e

L

+ . . L . .



LT b eumd aneuryivol 1439{0ad We SaLI0S-0mY ModI0g

TIoTa] (e e iat S ]
S e S S|

TS A g
. TS AR S
: - JequinuEpnolg

w i e PBId9[as IO} SI0WTAT,Y

mﬂﬂ@&ow Sofif-soLog Wy

SN FR—_—

P

P 3 Wasmgue: ey, ' . 3 i3 5 w- ap: Gap i
L R |0z 0] auoz aul b b osuod] apee]  sjfue]uogesds
. Ml e B $up. . P @umnE e pommal oy
_ spmduy 9wo7 By ‘wofd sesmnQ

SUOEUCRIOD Iy 3

L Lo I00°CZ Sunid Jx\seuwrych o

st ssibd Puanbeg 5

R 0 RRNDRS Ty
2P0 palua a0 a8y &

0 2 e

NG LoRPROd 01§
o BuIDEI2AR TR JURLND Gy
fmpunag suryd steisny

UMD SACDjS udely

LarRs B R 0oty

| uanenBiyues japogp

R 5
PSRG9

Leamyayof umdayg. | RV

£3308]

£z smnyd gusamniq: )| waloid

PRI

fnaing jeosesg |

uan;

yng ey, | stumes Rads | 9TIOTEZ SR dANSShD AR

_

W apdda gz awmd oy BTG

3
1

J

.
J




Al

e ayioppe il spoppl ayioppp ey o s lepe sy | Sl BPRE SGREE
m— {gemoydo) sepg soueg-ommy,

g7 aund gsaumiy o} 3ofosd wmoay sajg sepes-ouy sonog

L LGP 100 sund dp
LR

. Nmo .. m . .. ,vm SRS ﬁ.

; e G s g <

1 L

Sap S 15 wad - 4 W T Gap 5
ol i et e wesuier Wesiay T wesuss | weeuss T pekpus
T e wopus | wewasa | mses " omsuon s emns | mmios | ymsuod

| | - syl JnarqeRy

. _ wding jeaydery | RO pa L | sBugias Euﬁmm QELOG ET N JASRWrdy 3 TuRIguRy .n.u_n.n}.mm B s JSnY)

sinduj [SpoAl




¢ CBTTY3 q¥e TRY &0-85-8

rE0VIINS 14097 pesd 0o c8¥ 'L Fel 0 8L 97 1Z24'1 19104 2¢s8°0 £9
) ‘paylesx JTUT] wesIis g T ZTZR° D 8oL T BS¥F°0 S3°5% E60° T 3LTA°0 18" 0 oy
. 0o a'e 8’z 6T T ¥y 50 81070 8 g g
W {31} {13} {} {udd) (3) (317 {8-33) (51 daig
: usod-4 wsod-» TInTr( 3aEINTog  Gum:] eIp—g IND=-qUy  yrdsg
S udglEE W £ TOSTSA AUNBTII® 20270 {l—euwbTs) A3TSUSD JUNSTIIS (96 97— LIZTUNY SPROT]
CHOIBIRUTS
o 81 T %% 518°0 FETI'O 80 0 gL 69 01 (T g'o 0°5 50
P (wdd} {3} {uo o) (S,213) {37} {1%) (33} () {Bapy {Bap; (1]} {13)

. 1uInTog dusy USO—331% O73~13)] 4idep~d FRONITT FRPVWOY siIog  erhHve-H sTbue-p A278-d RT3
i SETOEY JEEIIg

W 1810 gapg o - - g°g 3-ERgos’T 578 EFE D g'o sheEon 0 SBECQ

o 8T £000°0 = - g8 g-H0000°T 5°8 FFED [ c3lg’'1 g'g
Lot P 1-=ubts Z&/49 QW Dap F=J50 -& S b ol nsd Bap =0 u

M.“m Lyrsuag nrdetd ATp-ITF pds—-x%3 Apoa] Tod—aqury WYY T Lty AnO-guy g

JeTqel jusTquy

11 pASDSI @7gel IFSRIIld 4P Igp £ sunid gansaunrtdy T S{1] JUBLGUR [ 85D
¥ JHY 60°€5°8 ST02-4-07 (LHA -

Wm_cfmu_hwssz MME__ME. nang ﬂ By ..mﬁawuﬁuwaﬁum

Finding eaydes M g EeY m?:mm&_ﬂﬂam.w%... .E.m.mm SUIN SIS BRI | aprdon 7 ung 4A sesq

2 egi-En i R R MWL v Fras et s SR s




P Elevativn

Horiz. Distance from Source ()

[l gl ogl™
W O o
m%ﬁﬁmnt
@ oW o ow o LS
et M e
EeEE ECcEL
&eehlu,mmau
oG O
T 40« 2« F
+
.
¥
:
E3
+
i
R R e R .
.
1
L
N .
T J
A
: . *
A * -
;
bl e i w owe w wm mo e e e o— o e = & bW e L 4o owow P . I
N + +
kS
_ - *
1
W " -
i - M -
T
]

{#) wdsq

[P

e LG e

T A T A 0000 S 00 0 R o 0

Pl View

gl e c
et e .m
E] M,ﬁ =
= B.e R TS
m m g L <
EmEE W
R - I
aaSoo0>
(I B
.......... w-l;:s-:_.s,‘,,.:.;-.:i--:‘-nlu
: 1 1
; |
T e T T ”. iiiiiiiiiiiiiiii Is
: :
4 1
1 B -
. .
' :
L i - - s » iiiiiiiiiiiiii f iiiiiiiiiiiiiii - 4L
: ;
3 i
: : 4
1} ’
S RSP 1 ~
H H
i 1
£ ]
1 '
1 1
: :
......... e Y
P E
1 H
L 3
s + L B
” * - “
B ”4 +* - -
||||||||| T T [ ]
H -
. + *
P + Dt
. & N
H H
£ - Lo}

{3) GUORP UG

Esst {fi}

VWast-



o BN 38
i) e
R
T {5/ 4 W
i R E

IR SpReT

A 20§ a2

w o L o g | 213901d oy sepet-owmy Aeriog . (qeuondo) sayig-saueg sany _§ A0Z PI3IRNAS 30] SI3jomeIeg

i E: $ i T Gepe Sap
&..mo,.ﬁc._ : i syl sffus]  afiue] uagesss] " -} wisEp
Ay sl 17 :;_ o wmny Ty Eonep og U o

m«amnm anoy wnﬂum.w gﬁw SresmIng

L % (L) mwmszﬁ %,%s%ﬁw

: SUBRRUGUOS I 3
D1 jueque ased enuenbeg S
{) Ewegwegeemusnbeg s o

mw. PRI PADBES N IRG o § ] fuo qey | 3
v e e UGIOGHES 8883 0 2IED HOAUOD g

D SR E-aus) SIenEeEs
i dripng uoded epi}
i Buabeiast 101088 JUSIND Guiy
{ FRPUNOG wyd sfe sy
UEnp 5450043 :uEG Wy
LGGNOE play-iey mv_o_u._m IBSYRT

wo_rﬁmhm_ ]
waL
ERdy

SRON

61 smnpd gyissmn gD 1efoag

x eaamsm&cou mﬁax _ =3 03 o6 U sy -

s o [P e [P [ et s R RN ROV o pem e R [T



[

- :
L e

oyuoppr  smuoppR aiNlWR S OpOIS SRR, SHOPR SRR Bkl

g1 sund daysetinchal  goajosd Moy SO SSLIIS-BN BOLIOY

3 lea

pr
ki K1
[ ]

(enondo) 3y sauag-amly

x4
e
8hE
£3

WREUOD

sy
WEPUOS pepoT,
| ueysuns .

wosp

JIRSUGS
 uesucs

e

fap
.fm%cqo
a .fm.wcwu :

s

Nt

wicld 4
. JRjSH0D

DAL
BE0d Y

e

U SLED T uejsucs’ C O uesucs
wissp

idep

aep

sindu

s

| ISPOIA

S

SyRauy MY

fwding leondess | nding a1 | sBuies 9805 | aprg g1 sung daveuniho uaguy QRGO EL Sund dA sesnyg




¢ CEITRY qwe "Hd 35:05°E
801

! ‘EoRgaAns L1 0 1€y 0 y06° S £SI & 50" £F 91E° T geviE 0 reS o
“ rdeTImsn pus (5050 TI#'C £84°9 95170 LOTLY e T ge¥0° 0 8290 L0t
S “ESE0 8¥E'o 41873 Fal A S0¢° 1 JE6¥8° 1D £39°0 eat
i IS uL=FZ ¢ = TAa TRIPRT SRISUBR POUSIEM [T4L°Q 452 & 886 20 ¥V LY G0’ T £6%0°0 590 a8
m ‘deaxssc utbag 'y5.°Q 232°8 848°F g1 0 AN ¥POT £E¥0°0  £69°0 ig
; 00 98 iy 81 G C3 52 0 SgF0 0 g0 t]
. (13) (33} {3 (udd}) (a3 {23} ($,31)  (27) desg
usod—~ usod—-x  uinyIj jusnyoy  dusp 2Ip-4 Fno—guy  ygideg :
) (ssA)EE30° 0 43720784 JURSTIIS 'gOZ O- (I~=wbBIT) ATSUSP WNSTIEG (172 % CASQUNT SENOLY
; : TUCTYRTOMTS
: 01 8't§ gre'o Tl ¢ 8'0 1 09 0T 0 16 {'{ LI 52790
{wdd} () {uasoquu{=,£33) (37} (33) {33} () (8=p;  (8%p;  (33) {33)
4 sunTeg dusy Uoo-3 33 OT3-T3il U3dep-g ZHOuIY) Zuainoy siacg arbue-g atBup-p ssfa-d BIP-J
" ErgeEy IFENIItg
2 £000°9 - - ag B-Iadol' 1 &4 vLT0 a'a 2318°0 £81°0
c¥i’ g £000° 9 = N g'a §-29000° T 874 PLLD o4 TITR'B g'g
I~subis Z8si0 pu £2D 8 T by ' ) it Bap .U u
Aqfsuaq usadsig ATP-224 pds—xe4 fegar TOd—quy  WE-Wy  UOD-quy IATP-JUY InS-qUY 1i3dad
. ‘EydRL 1USTQUY!
L - T PIOOSI B7ge} JESnIII¢ ‘4P ind &1 sunld ganssunTd o S71] jUSTQUE (T 8SE)
P Hg 95°85-€ SI0-9-.01 "ERA -
m UG [EOuaUIN]Y _ sueYdg rchng m + eat] Aidsp way 1eap] |

- [pding potein | rangye;  S0umes EUSIS | 99100 §L SN AT Ry | 9D OdAEL U A BTG

SRR I AL



Pliyma Eleyvation

-~ Genterling

- Lenterine

~ Lenterlne

« Plume Bndry
» Plumie Brdry
= Plume Bndry
- Yetification

{3 yidag

4
*
]
5
%
k)
3
3
U L
\
‘
)
f
¥
i 3
1
1
Fmwm - i VRSP ES ]
S
.
v
.
f
:
5
2
*
e M ¥ P L T I Jqﬁl‘m
[
5
i
.
'
i
1
1
7
i +
D o w mw o S e s e ko e e bk e
: ' - PR 5 -
e -
. -
) %

- L d
i +
* Ll Ed
x - +

- .

N - *
i . .
i - -
, i o
=

Hariz, Distance from Source (i}

a

Flan View

==
(g = o 5
o @ G W Lk
mmw.m.m.mﬁ
2 3= = 35 The
233 D Do
EanboO>
[ S A
S i ———rn— .
i
3
'
===== T
H
: 1
H
1
DI J -
. @
! -
:
|
iiiiiiiiiiii ....1||.|l.fl.l.lz..sz.l.sli.i.-!il.ll.i(i.l!.g

A A R I

(43 Yop-unes

-Egat (7}

West



