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ENERGY CAPACITY OF WATER VE¥SH E

WATER STEAM

1 Ib. of water 1 Ib. of steam at
iIncreased1°F 0 psig that condenses
=1BTU into 1 Ib. of water at 212°F
=9/7/0.3BTU
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HYDRONIC vs STEAM

Primary/Secondary Loop System
Primary Loop of 35,140,000 BTU/HR

Hydronic Schedule for High Temperature Hot Water System (HTHW)

BOILER SCHEDULE - HOT WATER - GAS
ENT. | LVG. | MAX N EFF.FEQ. JBLOWER  FLEC. CHARACTERETICS MANUFACTURER & NODEL No,
oo, | woomoy | sevee | rvee [ BOLER | VRRUTY | BUTSUT | pLup | WATER | WATER | woRkiG TEST REMARKS
' | han | e TEM?. | TEMP. | PRESSURE | EFF # HP | RPM | VOLTS | HZI | PHASE BOILER BURNER
(DEG. F)|(DEG. F)| (3D PROC,
B-1 | WECHRM | FEATIG | FLEX TUEE | 525 | 20670 | 17570 | WATER | W5 | 240 | 250 | B5 | DOE | 10 | 3450 460 | B0 | & | UNLUX AW ZF2000-W-GO | POWERFLAME LNCNRIDB-G-30] 1.2, 3,4
EZ__ | VECHRM | FEATING | FLEX TUGE | 525 | 20670 | 17570 | WATER | 165 | 240 | 250 | B5 | DOE | 10 | 3450] 460 | 60 | 3 | UNLUX AW ZF2000-W-GO | POWERFLAVE LNCMRIOG-G-30] 1, 2.3.4
B3 | MECHRM | HEATNG | FLEX TUBE | 525 | 20670 | 17570 | WATER | 15 | DQ | 250 65 | DOE | 1 [3450] 460 | 60 | 3 | UNLUX AV ZF2000-W-GO | FOWERFLAVE LMICMRIOB-G-30] 12,3, 4
REMARKS

1. BOILER SHALL BE DESIGNED TO 275 DEGF. AT 250 P3l.

2, BOILER SHALL BE FITTED WITH RELIEF VALVE FOR 250 DEG.F. AND 130 PSI. \
3, BOLER SHALL 8E FITTEC WITH FIELD INSTALLED REAR LADDER TO ACCESS RELIEF VALVES AT TOF OF BOILER.
4, BOLER SHALL BE EQUIPED WITH IFGR PIPING AND BURNER WITH 10" LCD TOUCH SCREEN DISPLAY.
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HYDRONIC vs STEAM

GPM & PPH of water for 35,140,000 BTU/HR

8.33 Ibs./gallon of water
60 minutes = 1 hour

HYDRONIC

Water @ 75 ool Steam @ 100 PSI
35,140,000 / 75 qol = 468,533 PPH 35,140,000/ 1019 BTU/lb. = 34,485 PPH
468,533 PPH / (8.33 x 60) = 937 GPM 34,485 PPH / (8.33 x 60) = 69 GPM

STEAM
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HYDRONIC vs STEAM

Properties of Saturated Steam

Pressure | Temp. Heat (BTU/Ib) Volume (ft3/Ib)
(P | sensible | Latent Total | Condensate| _Steam
(Hg vac)
25 133 101 1018 1118 0.01626 143.3
20 | 161 129 1002 1131 | 001640 | 75.41
15 | 179 147 991 1138 | 0.01650 | 51,41
10 192 160 883 1143 0.01659 39.22
5 203 171 876 1147 0.01666 31.82
(PSIG)
0 | 212 180 970 1151 | 001672 | 26.80
1 | 215 184 968 1152 | 0.01674 | 25.21
2 219 187 966 1153 0.01676 23.79
3 222 190 864 1154 0.01678 22.53
4 224 183 962 1155 0.01681 21.40
5 | 227 195 961 1156 | 0,01683 | 20,38
6 230 198 959 1157 0.01685 19.46
7 232 201 957 1158 0.01687 18.62
8 235 203 856 1158 0.01689 17.85
9 | 237 206 |, 954 1160 | 0.01690 | 17.14

\ 10 \239 | 208 | \g53 1160 | 0.01692 | 16.49
12 [ M4 | 2% 9s0 1162 | 0.01696 | 15.33

NJ4 | 248\] 216\ | 947\ | 1163 | 0.01699 | 14.33
| 15[ 252 N, 220 K 944 N\ 1165 [ 001702 [ 1345
309

— 100 | 338 ~ 881 1190 0.01785 | 3.891

(§ : ™ 105 | 341 312 878 1190 0.01789 | 3.736
A X 110 | 344 316 876 1191 0.01792 | 3.594

T HME RNI 115 | 347 319 873 1192 0.01796 | 3.462
feyhiunive 120 | 350 322 871 1192 0.01799 | 3.340

' 125 | 353 325 868 1193 0.01803 | 3.226
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TYPICAL HYDRONIC SYSTEM
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PUMP SCHEDULE

PUMP MO, | LocaTion PUMP NAME SERWICE UNIT TYPE & Tgfi’;% e P o A B MRESEET | TEnE AlNe | M Dleeance | VALvE | | GFFosER MAMUF ACTURER & MODEL No REMARKS
' DESCRIFTION | iGomy | IN FEET SV WP [RPM|HP|VOLTS| PHASE | STARTER | (pja, |n.) |iDeg.F3| EFF- | BH® | “7Si7Es SIZE SIZE '

P-i MECH ROOM P DIST. PUMPS BASE-HIGH TEWF | 150 160 Ngn BO| 260 | 3 RS0 12.125| 350 | 75 | 55.9| Ex# 6 [ DEAN PUMP RZIBO-4%BX15.5 2.3
P2 MECH ROOM Pz DIST, FUNPS EASE-HICH TEMP | 1150 160 300 [Toojeo| 480 | 3 RS0 14.125| 350 | 75 | 55.9]  6x# & 5 DEAN _PUMP REIB0-4XBX15.5 2
CAP-1 | MECH ROOM CAP-1 COME AR HORZ INLINE 34 25 175 |17eoiz] 460 | 3 COMBRO | 5.4 740 | 57 | ai 15415 ) - TACO 1915 - SEALIDE C SEAL 3
BR-1 MECH ROOM BrP-1 BOILER LoOP BASE-HIGHTEMP AC| 700 45 00 Eod 15| 480 3 ASD B.5 350 B1 14,2 Bxd [ B CDEAN PUMP BWA 4186 4x6x10 *7 1, 3
BE-2 MECH ROOM BP-2 BOILER LOOF |BASE-HIGH TEMP AC| 700 i5 300 8o 5| 280 | 3 5] 85 350 | 81 | 2.2 Bxd G & DEAN FUME RWA 2166 4xBx10 ¥2 1
BP-3 MECH ROOM BP-3 BOILER LOOF |BASE-HIGH TEME AC| 700 45 300 [@od) 5] 460 | 3 S0 5.5 350 | 81 | 182 Exd B B DEAN FUMF RWA 4166 4xball *2 1

CHWP—1_| WECH RCOM THWP-1  |CHILLED WATER BASENOUNT 1730 50 25 |1750|50] 460 | 3 RS0 064 50 | B4 | 45 Bxb B B TACO FIG0T] 3

CHWF-2 | MECH ROOM CHWF-2  |CHILLED WATER HASENOLUNT 1730 a0 125 |17750[50] 480 | 3 5] 1064 50 | 62 | 45 Bxb B B TACO FlIG0T]
CP1 WECH ROOM N CHILLER 1 THLINE BE5 75 125 |180] 10| 480 | 3 S0 B.25 50 | 80 | 66 Bxb B . TACO KSBOTI 3
P2 MECH ROOM P2 CHILLER 2 INLINE 865 75 125 |1B0j 0] 460 | 3 ASD B8.25 50 | B0 | 6.5 BxB 8 B TACO K38011

REMARKS:

1. FAN COOLED, HDRIZDNTJ\L SINGLE STAGE, EMD SUCTION, EMCLOSED IMPELLER, CENTRIFUGAL

Z. WATER CODLED

3. PROVIDE SFARE SEP.L KIT WITH PUMR

90 HP
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The pumps represent 3% of the overall energy needed for the hydronic loop

Two Boiler Pumps 15 HP Each

HIGH TEMFERATURE HOT WATER PLUM
BE ARING, HORIZONTAL, SINGLE STAGE, EMD SUCTION, EMCUOSED IMPELLER, CENTRIFUGAL, HIGH TEMPERATURE HDT WATER FUMP.

System Pump 60 HP
Total Pumping 90 HP




So What is Wrong
with Steam?
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VACUUM BREAKERS

Vacuum Breakers
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TYPICAL STEAM DESIGN

STEAM BOILER

CENTRAL CONDENSATE
RETURN

(2)

Conventional Control

A Requires many components resulting in higher first cost and

Ation & maintenance

WH AT ”: W E C A N Im vents and steam trap failures

? AVOID ALL THIS ? lum breakers in to the condensate

Acid resulting in corrosion issues
ensate piping

r and more water treatment

DEDICATED CONDENSATE
RETURN

(5)

A Architects prefer less holes through the roof



USING VERTICAL, CONDENSING STEA

Properties of Saturated Steam

Pressure | Temp. Heat (BTU/Ib) Volume (f%/Ib)
(P | sensible | Latent Total | Condensate| _Steam
(Hg vac)
25 133 101 1018 1119 0.01626 143.3
20 | 161 129 1002 1131 | 001640 | 75.41
15 [ 179 147 991 1138 | 0,01650 | 51.41
10 192 160 983 1143 0.01659 39.22
5 203 171 976 1147 0.01666 31.82
(PSIG)
0 | 212 180 970 1151 | 0.01672 | 26.80
1 [ 215 184 068 1152 | 0.01674 | 25.21
2 219 187 966 1153 0.01676 23.79
3 222 190 964 1154 0.01679 22.53
4 | 224 193 962 1155 | 0.01681 | 21.40
5 | 227 195 961 1156 | 0,01683 | 20,38
6 230 198 959 1157 0.01685 19.46
7 232 201 957 1158 0.01687 18.62
8 235 203 956 1159 0.01689 17.85
9 | 237 206 954 1160 | 001690 | 17.14
10 | 239 208 953 1160 | 0.01692 | 16.49
12 244 212 950 1162 0.01696 15.33
14 248 216 947 1163 0.01699 14.33
{:: ; 16 | 252 220 944 1163 0,01702 13.45
@7 100 | 338 309 881 1190 0.01785 3.891
™ 105 | 341 312 878 1190 0.01789 3.736
MAXI 110 | 344 316 876 1191 | 0,01792 | 3.594
THERM 115 | 347 319 873 1192 | 0,01796 | 3.462
maxi-therm.net 120 | 350 322 871 1192 0.01799 3.340
Steam is our Passion 125 | 353 325 868 1193 0.01803 3.226
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