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HVAC WORKS - HEAT RECOVERY EFFECT

ROTARY ENERGY WHEEL TYPE
COOLING LOAD COOLING LOAD AMOUNT OF COOLING LOAD REDUCTION
AFTER APLYING
AHU FAN BEFORE HEAT | 0 e
RECOVERY, MBH MEBH ’ MBH TR kW
AHU-P-6 EX FAN-P-6 307.8 134 1738 145 50.9
AHU-G-2 EX.FAN-G-1 1641.36 714.96 926.4 77.2 271.5
Total 1.949.2 849.0 1.100.2 91.7 3225
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HVAC WORKS - HEAT RECOVERY EFFECT

LIQUID COUPLED TYPE
COOLING LOAD COOLING LOAD AMOUNT OF COOLING LOAD REDUCTION
AHU FAN BEFORE HEAT | SFTER FELVNS
RECOVERY, MBH wner e MBH TR KW
AHU. 1 EX FAN-1 1,503 4 927.2 576.2 480 168.9
AHU-2 EX_FAN-2 5638 3477 216.1 18.0 63.3
AHU-3 EX FAN-3 1,046.1 645.1 400.9 334 117.5
AHU-4 EX.FAN-4 814.3 502.2 3121 26.0 91.5
AHU-G-1  |EX.FAN-G-1 11275 695.4 4322 36.0 126.7
AHU-1-4 EX.FAN-1-1 3,132.0 1,931.6 1,200.4 100.0 3518
AHU-1-5 EX_FAN-1-2 1378.1 849.9 5282 44.0 154 8
AHU-2-4 EX.FAN-2- 4 3758 2318 144.1 12.0 422
AHU-2-5 EX.FAN-2-5 3,132.0 1,931.6 1,200.4 100.0 3518
AHU-2-6 EX FAN-2-6 1,879.2 1,158.9 7203 60.0 2111
AHU-2-7 EX FAN-2-7 1.879.2 1,158.9 720.3 60.0 211.1
AHU-2-8 EX FAN-2-8 877.0 5408 336.1 28.0 98.5
AHU-5-1 EX FAN-5-1 2.944.1 18157 1,128.4 94.0 330.7
AHU-5-2 EX FAN-5-2 2.630.9 1,622.5 1,008 4 84.0 2955
AHU-5-3 EXFAN-5-3 375.8 2318 144.1 12.0 422
Total 32,303.4 19.922.3 12,381.1 1.031.8 3.628.7
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DETAILED HEAT RECOVERY CALCULATION
LIQUID COUPLED HEAT RECOVERY SYSTEM

FOR : AHU-P-1 Amangement 2
,and EXFAN-P-1 Amangement 2
A: Illgl.lt Data
T OUTSIDE AIR STREAM INLET EXHAUST AIR STREAM INLET
CONDITIONS (1) CONDITIONS (3)
Axr flow rate Ve E 24000 CFM Ve E 24000 CFM
Dry Bulb Temp. Tys | = 113 F Tas || = 78.8 F
Wet Bulb Temp Twyy | = 68.99 F Twy; | = 66.66
Relative Hunudaty RH% | = 8.62 RH% | = 50
Density P = 00686  |Ib/f pr | = 0.0722 b/
Humdity Ratio b1} = 0.00512 Ib/lb X3 = 0.01094 bilb
Enthalpy Iy = 32.81 BTU/Ib h3 = 31.19 BIUIb
Specific Heat G, |2 0.24 BTU/Ib.F Cie |2 024 BTU/b.F
B: Calculation

- Refer to the introduction page for calculation procedure and equations.

Effectiveness of sensible heat fd = 0.65
m, . Cps 395.14 BTU/mun F T BUFTLY AR LEAY MG * BURSLY A ENTERNG
m, . Cp, 415.58 BTU/minF R e
Smaller of m, Cp,. and m, Cp, Cop = 39514 BTU/min F ] LHERoY n(mcm-tm [
o
Max heat transfer Qg = 810.819.07 BTUhr B, — I
Actual heat treansfer % = 527.03240 BTULr 3 EMMMPST :‘envmluﬁ 4 EXHALEET Al LEAG
OUTSIDE ———+ TOBUILDING
C: Output Data AR = | 3oL @
EXHAUST AR EXHAUST: =
Tps = 90.77 F EXPANSION TANK oo DuTSIDE
OUTSIDE ATR STREAM OUTL
) = L PUMP
CONDITIONS (2) = St Toilh
b, = 32.81 BTU/b THREE-WAY VALVE
|| I - - - SUPPLY AIR
/ qar = 847567 BTU/hr FROMOUTDOORE .
4 C: QOutput Data
EXHAUST AIR
TO OUTDOORS
TO S EM Tgr = 91.55 F
OUTSIDE AIR STREAM OUTL :
CONDITIONS (2 Xy = 0.0089 b/lb
h, = 31.76 BTU/Ib
EXHAUST AIR FROM Af
Fig. 6 Rotary Ai
r=to=Air Epergy Exchanger I Td],_4 & 100,39 F
EXHAUST AIR STREAM OUTLE
= 2 ]
CONDITIONS (4) il b
hy = 3224 BTU/Ib
SENSIBLE HEAT REDUTION q. = 847566.72 BTU/hr
LATENT HEAT REDUCTION ar = -685,11643 BTUMr
TOTAL LOAD REDUCTION » qr = 847566.72 BTU/hr
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DETAILED HEAT RECOVERY CALCULATION
LIQUID COUPLED HEAT RECOVERY SYSTEM

FOR : AHU-P-1 Amangement 2
,and EXFAN-P-1 Amangement 2
A: Illgl.lt Data
T OUTSIDE AIR STREAM INLET EXHAUST AIR STREAM INLET
CONDITIONS (1) CONDITIONS (3)
Axr flow rate Ve E 24000 CFM Ve E 24000 CFM
Dry Bulb Temp. Tys | = 113 F Tas || = 78.8 F
Wet Bulb Temp Twyy | = 68.99 F Twy; | = 66.66
Relative Hunudaty RH% | = 8.62 RH% | = 50
Density P = 00686  |Ib/f pr | = 0.0722 b/
Humdity Ratio b1} = 0.00512 Ib/lb X3 = 0.01094 bilb
Enthalpy Iy = 32.81 BTU/Ib h3 = 31.19 BIUIb
Specific Heat G, |2 0.24 BTU/Ib.F Cie |2 024 BTU/b.F
B: Calculation

- Refer to the introduction page for calculation procedure and equations.

Effectiveness of sensible heat fd = 0.65
m, . Cps 395.14 BTU/mun F T BUFTLY AR LEAY MG * BURSLY A ENTERNG
m, . Cp, 415.58 BTU/minF R e
Smaller of m, Cp,. and m, Cp, Cop = 39514 BTU/min F ] LHERoY n(mcm-tm [
o
Max heat transfer Qg = 810.819.07 BTUhr B, — I
Actual heat treansfer % = 527.03240 BTULr 3 EMMMPST :‘envmluﬁ 4 EXHALEET Al LEAG
OUTSIDE ———+ TOBUILDING
C: Output Data AR = | 3oL @
EXHAUST AR EXHAUST: =
Tps = 90.77 F EXPANSION TANK oo DuTSIDE
OUTSIDE ATR STREAM OUTL
) = L PUMP
CONDITIONS (2) = St Toilh
b, = 32.81 BTU/b THREE-WAY VALVE
|| I - - - SUPPLY AIR
/ qar = 847567 BTU/hr FROMOUTDOORE .
4 C: QOutput Data
EXHAUST AIR
TO OUTDOORS
TO S EM Tgr = 91.55 F
OUTSIDE AIR STREAM OUTL :
CONDITIONS (2 Xy = 0.0089 b/lb
h, = 31.76 BTU/Ib
EXHAUST AIR FROM Af
Fig. 6 Rotary Ai
r=to=Air Epergy Exchanger I Td],_4 & 100,39 F
EXHAUST AIR STREAM OUTLE
= 2 ]
CONDITIONS (4) il b
hy = 3224 BTU/Ib
SENSIBLE HEAT REDUTION q. = 847566.72 BTU/hr
LATENT HEAT REDUCTION ar = -685,11643 BTUMr
TOTAL LOAD REDUCTION » qr = 847566.72 BTU/hr
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DETAILED HEAT RECOVERY CALCULATION
LIQUID COUPLED HEAT RECOVERY SYSTEM

FOR : AHU-P-1 Amangement 2
,and EXFAN-P-1 Amangement 2
A: Illgl.lt Data
T OUTSIDE AIR STREAM INLET EXHAUST AIR STREAM INLET
CONDITIONS (1) CONDITIONS (3)
Axr flow rate Ve E 24000 CFM Ve E 24000 CFM
Dry Bulb Temp. Tys | = 113 F Tas || = 78.8 F
Wet Bulb Temp Twyy | = 68.99 F Twy; | = 66.66
Relative Hunudaty RH% | = 8.62 RH% | = 50
Density P = 00686  |Ib/f pr | = 0.0722 b/
Humdity Ratio b1} = 0.00512 Ib/lb X3 = 0.01094 bilb
Enthalpy Iy = 32.81 BTU/Ib h3 = 31.19 BIUIb
Specific Heat G, |2 0.24 BTU/Ib.F Cie |2 024 BTU/b.F
B: Calculation

- Refer to the introduction page for calculation procedure and equations.

Effectiveness of sensible heat fd = 0.65
m, . Cps 395.14 BTU/mun F T BUFTLY AR LEAY MG * BURSLY A ENTERNG
m, . Cp, 415.58 BTU/minF R e
Smaller of m, Cp,. and m, Cp, Cop = 39514 BTU/min F ] LHERoY n(mcm-tm [
o
Max heat transfer Qg = 810.819.07 BTUhr B, — I
Actual heat treansfer % = 527.03240 BTULr 3 EMMMPST :‘envmluﬁ 4 EXHALEET Al LEAG
OUTSIDE ———+ TOBUILDING
C: Output Data AR = | 3oL @
EXHAUST AR EXHAUST: =
Tps = 90.77 F EXPANSION TANK oo DuTSIDE
OUTSIDE ATR STREAM OUTL
) = L PUMP
CONDITIONS (2) = St Toilh
b, = 32.81 BTU/b THREE-WAY VALVE
|| I - - - SUPPLY AIR
/ qar = 847567 BTU/hr FROMOUTDOORE .
4 C: QOutput Data
EXHAUST AIR
TO OUTDOORS
TO S EM Tgr = 91.55 F
OUTSIDE AIR STREAM OUTL :
CONDITIONS (2 Xy = 0.0089 b/lb
h, = 31.76 BTU/Ib
EXHAUST AIR FROM Af
Fig. 6 Rotary Ai
r=to=Air Epergy Exchanger I Td],_4 & 100,39 F
EXHAUST AIR STREAM OUTLE
= 2 ]
CONDITIONS (4) il b
hy = 3224 BTU/Ib
SENSIBLE HEAT REDUTION q. = 847566.72 BTU/hr
LATENT HEAT REDUCTION ar = -685,11643 BTUMr
TOTAL LOAD REDUCTION » qr = 847566.72 BTU/hr
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