
Textbook Effectiveness Curves For Constant Heat Transfer Coefficient (U)
NOTE: GFX’s “U” Varies With Flow Rate
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Equal Flow Btuh Savings
                              

G3-60
54.543.532.52.252EWT/GPM

55,53853,15250,44447,34243,75639,55937,18234,58440
50,48948,32045,85843,03939,77835,96333,80231,44045
45,44043,48841,27238,73535,80032,36730,42228,29650
40,39138,65636,68734,43131,82228,77027,04225,15255
35,34233,82432,10130,12727,84425,17423,66122,00860
30,29328,99227,51525,82323,86721,57820,28118,86465
25,24424,16022,92921,51919,88917,98116,90115,72070
20,19619,32818,34317,21515,91114,38513,52112,57675

   Note: 1 kW = 3413 Btuh

S3-60
54.543.532.52.252EWT/GPM

53,63551,22848,49045,34941,71237,45835,05032,42340
48,75946,57144,08141,22637,92034,05331,86429,47545
43,88341,91439,67337,10334,12830,64728,67726,52850
39,00737,25635,26532,98130,33627,24225,49123,58055
34,13132,59930,85728,85826,54423,83722,30520,63360
29,25527,94226,44924,73622,75220,43219,11817,68565
24,37923,28522,04120,61318,96017,02615,93214,73870
19,50418,62817,63316,49015,16813,62112,74511,79075

Basis: 120F from water heater, 105F mix at shower head, 95F drain water



Preheat Water Heater Only

Btuh Recovered
G3-60

54.543.532.52.252EWT/GPM
53,00350,57347,83144,71141,12936,97734,64132,10440
47,99745,78543,28940,45137,19633,42331,30329,00045
42,99941,00438,75636,20033,27029,87827,97325,90550
38,01036,23434,23231,95929,35526,34324,65322,81855
33,03531,47729,72227,73225,45422,82121,34519,74560
28,07726,73825,23123,52321,57119,31818,05616,68965
23,14422,02420,76519,34017,71415,84014,79313,65970
18,24917,34916,33815,19713,89612,40111,56710,66675

S3-60
54.543.532.52.252EWT/GPM

51,06548,60445,82242,65139,00934,78732,41629,84540
46,23343,99341,46038,57635,26531,43029,27726,94445
41,41039,38937,10734,50931,53028,08126,14624,05150
36,59634,79732,76430,45427,80524,74223,02721,16955
31,79630,21728,43626,41224,09521,41919,92118,30160
27,01525,65724,12722,39020,40418,11516,83515,45265
22,25921,12319,84418,39516,74114,83813,77612,63070
17,54016,62715,60114,44113,11811,60110,7579,84775

GPM Coil Flow
G3-60 & S3-60

54.543.532.52.252EWT/GPM
4.0633.6563.2502.8442.4382.0311.8281.62540
4.0003.6003.2002.8002.4002.0001.8001.60045
3.9293.5363.1432.7502.3571.9641.7681.57150
3.8463.4623.0772.6922.3081.9231.7311.53855
3.7503.3753.0002.6252.2501.8751.6881.50060
3.6363.2732.9092.5452.1821.8181.6361.45565
3.5003.1502.8002.4502.1001.7501.5751.40070
3.3333.0002.6672.3332.0001.6671.5001.33375



Preheat Shower Water Only

Btuh Recovered
G3-60

54.543.532.52.252EWT/GPM
40,53038,56436,39433,97131,24328,13026,38924,50740
37,24135,43133,42131,19228,66925,79524,18822,44745
33,90332,24930,41128,36626,06023,42521,95720,36750
30,51029,00727,34825,49523,40821,02619,69318,26055
27,04125,70924,23122,57720,71518,58717,40216,12260
23,51022,34221,04619,60017,97416,10915,07513,95465
19,89118,89717,79616,56315,17413,58712,70211,74970
16,17515,36414,46213,45512,31211,01310,2879,50575

S3-60
54.543.532.52.252EWT/GPM

38,13436,06133,76431,19428,29524,97123,12421,12940
35,09433,18731,07528,70526,03122,97621,27819,44345
31,99830,25828,33126,17323,72820,94419,39817,72650
28,83227,26325,52923,57921,38018,87217,47915,97255
25,59824,20922,66420,93618,98316,75315,51214,17760
22,28921,08019,73018,22316,52214,57813,49912,33665
18,89317,86616,72315,44413,99812,34911,43510,44870
15,39214,55613,62412,58111,39910,0539,3078,50475

GPM Coil Flow
G3-60

54.543.532.52.252EWT/GPM
1.9511.8081.6601.5061.3441.1721.0820.98840
1.9931.8451.6911.5321.3651.1881.0950.99945
2.0401.8861.7261.5611.3881.2051.1101.01150
2.0931.9311.7651.5921.4131.2241.1251.02455
2.1511.9821.8081.6281.4411.2451.1431.03860
2.2192.0401.8561.6671.4721.2681.1621.05365
2.2962.1061.9121.7131.5071.2941.1831.07070
2.3852.1831.9761.7651.5471.3231.2071.08975

S3-60
54.543.532.52.252EWT/GPM

1.8911.7451.5941.4361.2701.0931.0000.90340
1.9361.7851.6291.4651.2941.1131.0170.91845
1.9861.8291.6671.4981.3211.1341.0360.93550
2.0411.8771.7091.5331.3501.1581.0570.95355
2.1031.9321.7551.5731.3831.1841.0800.97360
2.1741.9941.8081.6171.4191.2121.1050.99465
2.2562.0651.8691.6681.4601.2441.1331.01870
2.3502.1471.9391.7261.5061.2801.1641.04575

Basis: 120F from water heater, 105F mix at shower head, 95F drain water



      Laundry Performance Table
Cold WaterHeat Transfer         Hot Water          Cold Water
Pres. DropBtuhLWT (F)EWT (F)LWT (F)EWT (F)GPM*Model

12.463,11069.89580.2555P4-60
12.455,22072.99582.1605P4-60
12.447,33276.19583.9655P4-60
12.439,44479.29585.8705P4-60
12.431,55482.49587.6755P4-60

*  Basis: 5 GPM cold and 5 GPM pit water at 95F avg. temperature

      Laundry Performance Table
Cold WaterHeat Transfer         Hot Water          Cold Water
Pres. DropBtuhLWT (F)EWT (F)LWT (F)EWT (F)GPM*Model

6.588,59077.39572.75510PS4-60
6.577,54879.59577.56010PS4-60
6.566,50681.79578.36510PS4-60
6.555,46484.09581.17010PS4-60
6.544,29486.19583.97510PS4-60

*  Basis: 10 GPM cold and 10 GPM pit water at 95F avg. temperature

      Laundry Performance Table
Cold WaterHeat Transfer         Hot Water          Cold Water
Pres. DropBtuhLWT (F)EWT (F)LWT (F)EWT (F)GPM*Model

12.4126,22069.89580.25510M2P4-60
12.4110,44072.99582.16010M2P4-60
12.494,66476.19583.96510M2P4-60
12.478,88879.29585.87010M2P4-60
12.463,10882.49587.67510M2P4-60

*  Basis: 10 GPM cold and 10 GPM pit water at 95F avg. temperature



1 GFX’s efficiency will drop to about 60% if just boiler-feed water is preheated; with full-cold water being
used for tempering & rinsing as in the existing system. [Note: Drag-out loss, which is low because of high-spin rate
washers, can approach 20% with some washing & dye machines.]

[10/27/98]

Average Operating Parameters For NY Laundry
[Very Cold Water From Lake Erie @ 30ºF to 55ºF]

Parameter Existing Luddell System
[4-Pass Shell & Tube HX]

GFX 
[21/2 Tier Falling-Film HX]

Heat Recovery Efficiency 30% 80%1

Effectiveness of Heat Exchanger [HX] 66.7% 80%

Wastewater Into HX 120ºF @ 75,000 gpd
[ÄTmax = 75º]

Same

Wastewater Out of HX 90ºF @ 75,000 gpd 
[ÄT=25º]

60ºF @ 75,000 gpd 
[ÄT=60º]

Cold In @ 7% Drag-Out Loss 45ºF @ 48,750 gpd 45ºF @ 80,000 gpd

Tepid Out 95ºF @ 48,750 gpd
[ÄT=50º]

101ºF @ 80,000 gpd
[ÄT=56º]

Value of Wastewater Into HX
@ $4.40/Million Btu

$206/day @ 100% W/Htr. Eff.
$228/day @ 90%        ”       
$380/day @ 60%        ”       

Same

Value of Wastewater Out of HX
[To Sewer]

$144/day @ 100%      ”       
$160/day @ 90%        ”       
$266/day @ 60%        ”       

$41/day @ 100% W/H Eff.
$46/day @ 90%        ”       
$76/day @ 60%        ”       

Savings $ 62/day @ 100%       ”       
$ 68/day @ 90%         ”       
$114/day @ 60%        ”       

$165/day @ 100%     ”       
$182/day @ 90%       ”       
$304/day @ 60%       ”       

Annual Savings
5 days/week

52 weeks/year

$16,120 @ 100%        ”       
$17,680 @ 90%          ”       
$29,640@ 60%           ”       

$42,900 @ 100%       ”       
$47,320 @ 90%         ”       
$79,040 @ 60%         ”       

System Changes With GFX

1. Rinse with tepid water @ 101ºF if possible. [The cooler the rinse, the less the savings.]
2. Pump directly from first tank without filtering.
3. No back-flushing.
4. Preheat all incoming cold water, or as much as practical.
5. Dramatic drop in boiler load when incoming water drops to 30ºF.
6. Use 2/12 Tier Cooling-Wall, 32 Columns. [HX Height: 12', Array With: 12' x 41/2"]

See: http://oikos.com/gfx/coolingwall.html &
http://oikos.com/gfx/applications.html

7. Budget Estimate For Falling-Film HX’s: 60 Model G3-60 & 33 Model G3-30 = $22,400.
8. Fittings + PVC Manifold: Under $2000 [If wall mounted]
9. Use Existing Pumps.
10. Labor, Instrumentation  & Monitoring: T.B.D.



      Dishwasher Performance Table
Cold WaterHeat Transfer         Hot Water          Cold Water
Pres. DropBtuhLWT (F)EWT (F)LWT (F)EWT (F)GPM*Model

6.892,58683.7130101.3554P3-60
6.886,41486.8130103.2604P3-60
6.880,24189.9130105.1654P3-60
6.874,06993.0130107.0704P3-60
6.867,89696.1130108.9754P3-60

*  Basis: 4 GPM cold and 4 GPM waste water at 130F avg. temperature

      Dishwasher Performance Table
Cold WaterHeat Transfer         Hot Water          Cold Water
Pres. DropBtuhLWT (F)EWT (F)LWT (F)EWT (F)GPM*Model

9.0102,03779.0130106.0554P4-60
9.095,23482.4130107.6604P4-60
9.088,43285.8130109.2654P4-60
9.081,62989.2130110.8704P4-60
9.074,82792.6130112.4754P4-60

*  Basis: 4 GPM cold and 4 GPM waste water at 130F avg. temperature





GFX CASE STUDY 

Commercial Dishwasher 

Return to GFX Home Page 

  

Application: Twenty gas water 
heaters (GWH) supply 150 degree F 
water @ 4 gpm to twenty flight-type, 
conveyor "dishwashers" used to 
remove mold release from injection 
molded plastic parts. Each parts 
washer requires an average of 2 GPM 
of 150 degree F water, 24 hours/day, 
5 days/week. 

Water Heater: Rheem Vanguard 
Model 6E743A, 199,900 Btu/hr input, 
183 GPH @ 110 degree F rise, 
170,000 Btu/hr output; 85% 
conversion efficiency . 

Problem Eliminated By GFX: Heat 
exchanger fouling from mold release 
in drainwater. 

Problem Reduced By GFX Model P3-
60: Poor GWH recovery as supply 
water cools and they age. 

NOTE 1: Distribution & Standby Loss Neglected 
NOTE 2: 1 Therm = 100,000 Btu = 29.3 kWh 
*GFX Measurements , Courtesy of Jason Blankenship, MERAMEC Group. 

  

Without GFX 
68F Cold Supply 45F Cold Supply

Process Energy Demand: 19.68 Therm/day 25.20 Therm/day
GWH Load [See Notes] 19.68 Therm/day 25.20 Therm/day
Input Energy Demand: 23.15 Therm/day 29.65 Therm/day
Input Heat Demand @ 4gpm: 1.929 Therm/hr 2.471 Therm/hr
Drainwater Heat: 14.88 Therm/day 20.40 Therm/day

  

With GFX Model P3-60 
Process Energy Demand: 19.68 Therm/day 25.20 Therm/day
Measured GFX-Performance: Drain - 39F drop [130/ 91] 53.6F drop 

Coil - 39F rise [68/107] 53.6F rise 
Measured Recycling Efficiency: 63% 63%
Heat Recovered: 9.36 Therm/day 12.85 Therm/day
GWH Load: 10.32 Therm/day 12.35 Therm/day
Input Energy Demand: 12.14 Therm/day 14.53 Therm/day
Input Heat Demand @ 4gpm: 1.012 Therm/hr 1.211 Therm/hr
Energy Savings: 47.6% 51.0%
Demand Savings: 47.6% 51.0%
Net Savings For 20 P3-60's: 48,672 Therm/yr 66,820 Therm/yr

Page 1 of 2Commercial Dishwasher
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Cold Side Pressure Drop
M2P4-60PS4-60P4-60S4-60G4-60P3-60S3-60G3-60GPM

0.42.90.32.20.5
2.90.74.82.20.53.61
3.81.16.92.90.85.21.5

2.90.74.81.69.03.61.26.82
3.10.85.31.710.44.01.37.92.25
3.41.05.82.012.44.41.59.42.5
3.81.16.92.516.65.21.912.63
4.31.47.93.420.96.02.615.83.5
4.81.69.03.426.16.82.619.84
5.82.212.46.544.99.44.934.05
6.92.510.27.76
8.03.013.910.57
9.03.418.013.68

10.75.021.516.39
12.46.525.519.310



GFX Applications 
(From: www.oikos.com/gfx/applications.html ) 

 
Larger version (149K) 

Industrial 

GFX Cooling-Walls offer ultra-high 
recycling efficiency, with inherent risk-
management, because GFX's lack of internal 
welds eliminates cross-contamination 
problems caused by internal weld-failures 
and tube leaks common to shell and tube heat 
exchangers. By eliminating cross-
contamination issues, an ESCO can 
guarantee big energy-savings, with safe and 
reliable performance. For example, a Textile 
Dye Plant consuming 1000 gpm of fresh 
water and producing 800 gpm of hot/smelly 
effluent could utilize a GFX Cooling-Wall 
comprised of 285 columns (15-feet tall) to 
cost-effectively recycle up to 85% of the 
waste heat carried to settling ponds where 
evaporation occurs to add to air pollution 
already created by the plant's stack 
emissions. The toll of heating one million 
gallons of water per day from 55 to 140 
degrees F is about: 709 mmBtu (208,000 
kWh) --- $3,545 @ $5/mmBtu to $10,400 @ 
$0.05/kWh --- 40 to 230 tons of CO2 & 1.4 
to 8 tons of NOx emissions, depending upon 
the source of energy. Recycling 85% of the 
effluent's heat could lower peak boiler 
loading from 45 to 14 mmBtu/hr; 
dramatically reducing stack emissions and 
the stench from settling ponds because cool 
effluent evaporates more slowly. Here are 
several detailed examples. 

GFX Case Study: Commercial 
Dishwasher 

  

 



GFX "Cooling Walls" 

Commercial/Industrial 

  

Performance Example 

Textile Dye Plant Application: 275 Column GFX Cooling-Wall 
Preheated Flow Rate: 1000 gpm input @ 60 degrees F Avg. [range: 50 to 86 degrees F] 

Effluent Flow Rate: 800 gpm @ 140 degrees F [20% drag out loss] 
Cost of Energy $3.46/mmBtu = 34.6¢/Therm = 1.18¢ / kWh - Thermal 

  

Other "Cooling-Wall" Applications 

Boiler Load Reduction for Equal Flow Case 
Tabulated in kW-Thermal per GFX Column 

[Cold Water Range Tcold =40 deg F to 55 deg F] 

GFX Cooling-
Wall 

Column 
Flow Rate 

Range 
(gpm) 

Recycling 
Efficiency 

Range 
Coil Pressure 
Drop Range 

(psi) 

List Price 
per 

Column 
[Model F-

601] 

Approximate 
Hieght with 

Upper 
Manifold 

Single-Tier 2.25 to 3.00 60% to 56% 8 to 14 $260 7' 

Double-Tier 2.25 to 3.00 75% to 72% 16 to 28 $520 12' 

Triple-Tier 2.25 to 3.00 82% to 79% 24 to 42 $780 17' 

GFX Cooling-Wall Recycling 
Efficiency 

Range 

Annual 
Savings 

Preheat 
Water 

Temperature 
(degrees F) 

Peak 
Effluent 
Temperature 
(degrees F) 

Peak 
Boiler 
Load 

(mmBtu/hr
[kW]) 

No Recycling N/A ($797,000) N/A 140 45 
[13,000] 

Single-Tier 62% $494,000 95 to 113 106 22 [6400] 

Double-Tier 79% $630,000 107 to 120 97 17 [5000] 

Triple-Tier 86% $685,000 112 to 123 94 14 [4100] 

GFX Cooling-Wall Gang Showers 
& Beauty 

Shops 
(Tdrain = 

95oF) 

Laundries & 
Textile Mills 

(Tdrain = 
140oF) 

Commercial 
Dishwashing 

(Tdrain = 
175oF) 

Steam 
Condensate 
(Tdrain = 
212oF) 

Single-Tier 11 to 8 19 to 16 27 to 24 34.4 to 31.4 

Double-Tier 13.8 to 10 23.8 to 20 33.8 to 30 43 to 39.3 

Triple-Tier 15 to 10.9 26 to 21.9 36.9 to 32.8 47 to 43.1 

Page 1 of 2GFX Tested Performance
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