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MICO EN"™

micoGen™ is the ideal system to increase the efficiency and economic payback of Micro
Turbine Generation through Waste Heat Recovery. The micoGen™ Combined Heat & Power
system reduces the need for costly design engineering, leaving only application and installa-
tion issues, which often only requires plumbing and licensing. The units have been designed
for maximum flexibility, so by varying flow and inlet fluid temperature, a wide variety of
needs can be met for hot water or glycol supply. At times when Waste Heat Recovery is not
required, the exhausts can be automatically diverted around the exchanger, allowing contin-
ued electrical output. micoGen™ was designed in conjunction with the Micro Turbine
Industry, to provide minimal performance impact on the Micro Turbine.

Ducting from

Micro Turbine

Standard Carbon Steel exhaust
ducting. Stainless steel option
available. Insulation option
available.

Exhaust Gas Divertor
Controls the micro turbine
exhaust gas flow direction,
allowing for heat recovery or
direct exit out of micoGen unit.

Extruded Aluminum
finned Tubing

Durable extruded aluminum
finned tube suitable for up to
1200° F-exhaust gas. Copper
tubes complete with stainless
headers suitable for Potable
water. ASME ‘UM’ code vessel
stamped.

Digital Control
The ‘brains’ of micoGen is a
simple to use weatherproof
interface. Water outlet tem-
perature control and multiple
visual alarms make micoGen a
simple product to operate.

Electro-mechanical
control

Durable 24V DC actuator with
limit switch position detection
for ‘fail-safe’ operation. Power
supply and unit located away
from main heat source for reli-
able operation.

Water Pump
Comes standard with every
micoGen. All the piping and
pump materials are suitable for
potable water. Required power
supply is also included.

micoGen Flexibility

micoGen can be used for water & glycol heating, One micoGen can recover heat from multiple

central building heating, potable domestic micro turbine units. Each unit is

hot water, closed loop desiccant weatherproof, insulated for ‘Touch-

drying for dehumidification and Safe’ operation and includes fork

other industrial process heating. truck slots for easy lifting.
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micoGen™ systems are designed to be fully
self contained and ready for installation

Displays set point temperature of Displays actual exhaust gas inlet temperature and
gas and water water exit temperature

Normal operation
indicator

Gas inlet temperature /
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display indicator \ f
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Water exit \
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two set points I/ A 4
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MicoGen’s digital controller moni- Operating set points

tors gas and water temperatures to MicoGen comes with adjustable set point operat-
ing temperatures. The following examples are fac-

Heat recovery indicator

By-pass indicator

Unit Alarm

No water flow alarm
Gas temperature

three set points

Actuator Fail alarm

Exhaust gas abnormally

Manual keypad entry high temperature alarm

e e e e e e

assure safe efficient operation
tory default settings.

*  Monitors water flow to prevent overheating Exhaust gas temperature has three set points.

e Temperature set points for accurate control 1. 480F set point for recovery system by-pass

e Turbine status input 2. 400F continuous turbine operation set point
3. 600F high temperature for by-pass protection
Water outlet temperature has two set points.
1. 200F water outlet limit for by-pass protection

2. 100F water outlet continuous heat recovery

e  Auto/Manual start
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Standard Model Includes:

Heat Exchanger

Water Pump

Divertor & Electric Actuator
Electrical controller & Power Supply
Carbon Steel Dip Pan

Insulated Outer Enclosure

Components suitable for Potable
Water

Exhaust Gas
Divertor Closed

Exhaust Gas
Divertor Open

EN"

Options Available:

Ducting from turbine to micoGen -
Carbon Steel or Stainless Steel

Insulation for duct

Stainless Steel Drip Pan

Alternate Pump flows

Condensate Alarm System

Variable Water Flow Control System

Exhaust Gas
Divertor operation

Each micoGen comes complete with a
hot gas divertor. The divertor is operat-
ed by micoGen’s digital control system
in accordance with preset data points.
When heat recovery is required the flap
will circulate hot gas through the heat
exchanger. When heat recovery is not
required the flap closes allowing the
hot gas to bypass out of the unit. This
design allows micoGen to protect the
heat recovery components from the full
heat of the turbine exhaust, while still
maintaining full electrical generation
from the micro turbine.
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MICO EN"

MODEL # MG1-C1
Model for Single Capstone 330 Turbine

Control/System Drip Pan
Power Supply C-Carbon Steel
1=110V/ 1PH / 60Hz S-Stainless Steel

2=220V/ 1PH / 50Hz
3=220V/ 1PH / 60Hz

MG1-C1P1-11C
| |_ Pump Power Supply

Application 1=110vV/ 1PH / 60Hz
P = Potable Water 2=220V/ 1PH / 50Hz
N = Non-Potable Water 3=220V/ 1PH / 60Hz
G = Glycol P Model
H = High Temperature Potable Water Oli",‘\lp Po ©
J = High Temperature Non-Potable Water =ro tm:p

1=Type "

2 =Type "2"

Optional Components

Aluminized Carbon Steel Ducting MG1-C1DA
Stainless Steel Ducting MG1-C1DS
Ducting Insulation MG1-C1DI
Water Temperature Control System  MG1-C1WH

37} (938 mm)—

INSULATION (OPTIONAL) 112 of
FRONT VIEW / (301 mm) ‘ (248mm)
TRANSITION DUCT
i (OPTIONAL) @3
10"0D EXHAUST
OUTLET
(502 mm)
i
— 0 .
B 203 mm
N\ MICOGEN FULL L L ( )
FUNCTION 735
CONTROL KEYPAD ~ . (183 mm)
]
CAPSTONE TURBNE/ | 35
MODEL NO. CP330 3% ] (902 mm)
(1003 mm) SIDE_VIEW
: INLET WATER CONN.
BACK VIEW - /W 1/4" FNPT
HIGH VOLTAGE | > 73
JUNCTION BOX ——_ |l 7085“;%)
U - Unit Weight: 810 Ibs. (368 KG)
1 1/4" MNPT . Ducting Weight: 40 Ibs. (18 KG)

22y T Water Volume: 5 US Gal. (18.5 Litre)



Specifications For Micogen Model MG1-C1

PUMP HEAD AND SYSTEM PRESSURE DROP
vs FLOW CURVE

FLOW RATE (litre/sec)

0 063 126 189 252 315 379
60 18

S — 15
40 :\\ 12
) RN
20 6
10 -~ \‘ 3
= \

0 10 20 30 40 50 60
FLOW RATE (USGPM)

PRESSURE HEAD/DROP (FT WATER)

—6—MG1-C1 SYSTEM PRESSURE DROP
—8—TYPE '1' PUMP HEAD
—A—TYPE '2' PUMP HEAD

PRESSURE HEAD/DROP (m WATER)

HEAT RECOVERY
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

4.4 26.7 48.9 711 93.3 115.6
280 82

—
240 \\' 70
200 0\‘%‘:\\\‘ 59
Iy
160 \\0 47

120 35
40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)

HEAT RECOVERY (kkBTU/Hr)

—4—10 USGPM (0.63 Litre/Sec)
—&-20 USGPM (1.26 Litre/Sec)
—&— 40 USGPM (2.52 Litre/Sec)

HEAT RECOVERY (kw)

Power Consumption (Controls and Pump)

110V / 1ph/60Hz 10 Amps Maximum Running
230V / 1ph/60Hz 5 Amps Maximum Running
220V / 1ph/50Hz 5 Amps Maximum Running

Design Limits

WATER OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

44 267 489 714 933 1156
280 , 137.8

.,
ZdiN
-

40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)

WATER OUTLET TEMPERATURE (Deg F)
WATER OUTLET TEMPERATURE (Deg C)

—&— 10 USGPM (0.63 Litre/Sec)
-8 20 USGPM (1.26 Litre/Sec)
—A— 40 USGPM (2.52 Litre/Sec)

GAS OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

44 26.7 48.9 711 93.3 115.6

300 /, 148.9
A
_ 260 / 1267 &
g 220 A / uef
% / V 104.4 5
2
g // E
g 180 — - 822 =
= 4/ F
5140 = 0 5
% n/ Z
2]
3 100 378
60 15.6
40 80 120 160 200 240

WATER INLET TEMPERATURE (Deg F)

—6—10 USGPM (0.63 Litre/Sec)
—8-20 USGPM (1.26 Litre/Sec)
—A—40 USGPM (2.52 Litre/Sec)

Maximum Inlet Water Temperature:[ |
|

Maximum Outlet Water Temperature: |
|

Maximum Water Flow:[]

Maximum Water Pressure: [
Maximum Inlet Gas Temperature: [
Minimum Exit Gas Temperature: [
Maximum Gas Side Pressure Drop: (!

200°F[J (93°C)[J Standard Design

270°FL] (132°C) [High Temperature Fluid Option
200°F(J (93°C)[J Standard Design

300°F L] (149°C)High Temperature Fluid Option
70 USGPM [1(4.42 litre/sec)

150 PSIGL] (10 BAR)

600°F(] (316°C)

135°F[] (5§7°C)[1 (Must Avoid Condensing)

3.00 in wgl] (76 mm aq)

Design subject to change, performance based on published tubine data

Construction:

Tubes:[] Stainless Steel 304

Fins:[] Extruded Aluminum

Headers: [ Stainless Steel 304

Casing Components: Carbon Steel

Air Seals:[] Stainless Steel

Potable Water Design: [ All Wetted Components Suitable for Potable Water

Non-Potable Water Design:[ISome Wetted Components may be Carbon Steel

Turbine Design Conditions (Capstone Model CP-330)
Exhaust Gas Temperature:[1 522°F [ (272°C)

Exhaust Gas Flow:[

2415 Lbs/Hr(1096 KG/Hr)

SIEIm

CINTERNATION

1030 Clarke Road, Box 5395, Station B, London, ON Canada N6A 4P4
Tel: (519) 451-0230 or 800-567-5707 Fax: (519) 451-1732
email: unifin@kochind.com www.unifin.com
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MODEL # MG2-C1
Model for Two Capstone 330 Turbine

Control/System
Power Supply

1=110V/ 1PH
2=220V/ 1PH
3=220V/ 1PH

/ 60Hz
/ 50Hz
/ 60Hz

11C

Drip Pan
C-Carbon Steel
S-Stainless Steel

|_ Pump Power Supply

Application 1=110V/ 1PH / 60Hz
P = Potable Water 2=220V/ 1PH / 50Hz
N = Non-Potable Water 3=200V/ 1PH / 60Hz
G = Glycol p Model
H = High Temperature Potable Water OlimNp Po e
J = High Temperature Non-Potable Water = 1o Fump
1 =Type "1
Optional Components 2=Type 2
Aluminized Carbon Steel Ducting MG2-C1DA
Stainless Steel Ducting MG2-C1DS
Ducting Insulation MG2-C1DI
Water Temperature Control System  MG2C1WH
INSULATION
FRONT_VIEW /(OPT\ONAL) 113
TRANSITION DUCT (301 mm)
/(OPT\ONAL}
10"0D EXHAUST OUTLET
CAPSTONE TURBINE
/MODEL NO. CP330
98
(2489 mm) \\/
9%
(2376 mm)
62
(1597 mm)
[™—MICOGEN FULL —
FUNCTION
CONTRAL KEYPAD
47 (1194 mm) ——|
1073
(2731 rmm)
/‘WN\}E/E;WAJ&STCONNECT‘DN
e 7%
BACK VIEW E | (183 mm)
HIGH VOLTAGE - (— i J _\
JUNCTION BOX/OUTLET WATER CONN.
1 1/4" MNPT
8 s
(225 mm) (211 mm)

(37} (953 mm)—ny
3

L
(248 'm
Y

Unit Weight: 890 Ibs. (404 KG)
Ducting Weight: 100 Ibs. (45 KG)
Water Volume: 7 US Gal. (27 Litre)

L 352 _
(902 mm)
SIDE VIEW




Specifications For Micogen Model MG2-C1

PUMP HEAD AND SYSTEM PRESSURE DROP
vs FLOW CURVE

FLOW RATE (litre/sec)

0 063 1.26 189 252 315 379
60 18

50 15
40 \.:\\ : 12
. N
>

10 - — s 3

0 10 20 30 40 50 60
FLOW RATE (USGPM)

PRESSURE HEAD/DROP (FT WATER)
PRESSURE HEAD/DROP (m WATER)

»

—6—MG2-C1 SYSTEM PRESSURE DROP
—8—TYPE '1' PUMP HEAD
—A—TYPE '2' PUMP HEAD

HEAT RECOVERY
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

4.4 26.7 48.9 711 93.3 115.6

e

123
N

-

HEAT RECOVERY (kw)

360 \ \ 105
300 \‘\\\n 8

\.
240 70

40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)

HEAT RECOVERY (kkBTU/Hr)

—— 10 USGPM (0.63 Litre/Sec)
—8- 40 USGPM (2.52 Litre/Sec)
—&— 60 USGPM (3.79 Litre/Sec)

Power Consumption (Controls and Pump)

110V / 1ph/60Hz 10 Amps Maximum Running
230V / 1ph/60Hz 5 Amps Maximum Running
220V / 1ph/50Hz 5 Amps Maximum Running

Design Limits
Maximum Inlet Water Temperature:[ | 200°F[J (93°C)[J Standard Design

O 270°FL] (132°C) [High Temperature Fluid Option
Maximum Outlet Water Temperature: (] ~ 200°F[] (93°C)[J Standard Design

O 300°F L] (149°C)High Temperature Fluid Option
Maximum Water Flow: [ 80 USGPM [(5.05 litre/sec)

Maximum Water Pressure: [ 150 PSIGL (10 BAR)

Maximum Inlet Gas Temperature: [ 600°F(] (316°C)

Minimum Exit Gas Temperature: ] 135°F ] (57°C)LJ (Must Avoid Condensing)
Maximum Gas Side Pressure Drop: (! 3.50 in wgl] (89 mm aq)

Design subject to change, performance based on published tubine data

WATER OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

44 26.7 48.9 711 93.3 115.6
280 138

|

.
240 - 116
200 // ///I / 93
160 / .// / 71
P

-

120 49

80 / 27
v

40 4

40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)

WATER OUTLET TEMPERATURE (Deg F)
WATER OUTLET TEMPERATURE (Deg C)

—— 10 USGPM (0.63 Litre/Sec)
~- 40 USGPM (2.52 Litre/Sec)
—A— 60 USGPM (3.79 Litre/Sec)

GAS OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

44 26.7 48.9 711 93.3 115.6
149

300

- a
260 /// // 127
A

104

220

—
_
180
/ 82
140 y—= 60

100 38

GAS OUTLET TEMPERATURE (Deg F)
GAS OUTLET TEMPERATURE (Deg C)

60 16
40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)
—4—10 USGPM (0.63 Litre/Sec)
~8-40 USGPM (2.52 Litre/Sec)
—&—60 USGPM (3.79 Litre/Sec)

Construction:

Tubes:[] Stainless Steel 304

Fins:[] Extruded Aluminum

Headers: [ Stainless Steel 304

Casing Components: Carbon Steel

Air Seals:[] Stainless Steel

Potable Water Design: [ All Wetted Components Suitable for Potable Water

Non-Potable Water Design:[ISome Wetted Components may be Carbon Steel

Turbine Design Conditions (Capstone Model CP-330)
Exhaust Gas Temperature:[1 522°F [ (272°C)
Exhaust Gas Flow:[ 2415 Lbs/Hr[((1096 KG/Hr)(Per Turbine) [

SIEIm

CINTERNATION

1030 Clarke Road, Box 5395, Station B, London, ON Canada N6A 4P4
Tel: (519) 451-0230 or 800-567-5707 Fax: (519) 451-1732
email: unifin@kochind.com www.unifin.com



MICO EN"

MODEL # MG4-C1
Model for Four Capstone 330 Turbines

Control/System Drip Pan
Power Supply C-Carbon Steel
1=110V/ 1PH / 60Hz S-Stainless Steel

2=220V/ 1PH / 50Hz
3=220V/ 1PH / 60Hz

MG4-C1P4-71C
|_ Pump Power Supply

Application 6=460V/ 3PH / 50Hz
P = Potable Water 7=460V/ 3PH / 60Hz
N = Non-Potable Water
G = Glycol
H = High Temperature Potable Water gli",‘\lp I\godel
J = High Temperature Non-Potable Water =No L"JI’T:p
4 =Type "4
Optional Components
Aluminized Carbon Steel Ducting MG4-C1DA
Stainless Steel Ducting MG4-C1DS
Ducting Insulation MG4-C1DI
Water Temperature Control System  MG4-C1WH
10”00 EXHAUST QUTLET INSULATION
(OPTIONAL)
FRONT VIEW 2 TP 303 TRANSISTION DUCT

(OPTIONAL)

118 3475
(300 mm) (868 mm)
R : o 3

2245
(570 mm)

TURBINE (4 MAX)
SUPPLIED BY OHTERS

100 L | ||
(2540 mm) —— 1 9 :
ou MICOGEN /
8
(2372 mm)
TYP

5
T (127 mm)
L 75
| I (183 mm)
61 \M\COGEN FULL FUNCTION
(1549 mm)y—  CONTROL KEYPAD 44 (1118 mm)

182 (4623 mm) SIDE_VIEW

INLET WATER CONN.
/2" FNPT

= | TR
Tﬂ r@//, (183 mm)
R

ﬁ — Unit Weight: 1190 Ibs. (540 KG)
&t Ducting Weight: 200 Ibs. (91 KG)

o @ Water Volume: 9 US Gal. (34 Litre)

BACK VIEW

dow L
(489 mm)




Specifications For Micogen Model MG4-C1

PUMP HEAD AND SYSTEM PRESSURE DROP
vs FLOW CURVE

FLOW RATE (litre/sec)

0 1.26 2.52 379 505 6.31
90 27
-4 =
E 70 N 21
= E
£ 60 ™ 18 8
o
2 s
g 50 \y 15 8
£ 40 ST 12 g
w
s / 9 &
2 30 / x
w o
£ 20 7 6
10 R 3
|
0 0
0 20 40 60 80 100
FLOW RATE (USGPM)
—— MG4-C1 SYSTEM PRESSURE DROP
—&— TYPE '4' PUMP HEAD
HEAT RECOVERY
vs WATER INLET TEMPERATURE
WATER INLET TEMPERATURE (Deg C)
44 267 489 711 933 1158
1000 293
AL\
B
900 AN <] 264
800 \\\ 234

N

'\\ 205

HEAT RECOVERY (kkBTU/Hr)

HEAT RECOVERY (kw)

146

—— 30 USGPM (1.89 Litre/Sec)
—=— 60 USGPM (3.79 Litre/Sec)
—A— 90 USGPM (5.68 Litre/Sec)

700 \“\\:
600 \\ 175
N
\I
>
500
40 80 120 160 200 240

WATER INLET TEMPERATURE (Deg F)

Power Consumption (Controls Only)

110V / 1ph/60Hz 2 Amps Maximum Running

230V / 1ph/ 60Hz
220V / 1ph/ 50Hz

Power Consumption (Pump Only)
460V / 3ph / 60Hz

1 Amps Maximum Running
1 Amps Maximum Running

3.5 Amps Maximum Running

460V /3ph/50Hz 3.5 Amps Maximum Running

Design Limits

Maximum Inlet Water Temperature:[|
|

Maximum Outlet Water Temperature: [
|

Maximum Water Flow: [

Maximum Water Pressure: [
Maximum Inlet Gas Temperature:[]
Minimum Exit Gas Temperature: [
Maximum Gas Side Pressure Drop: [

200°F[1 (93°C)[J Standard Design

270°F[] (132°C) [High Temperature Fluid Option
200°F[1 (93°C)[J Standard Design

300°F L[] (149°C)[High Temperature Fluid Option
90 USGPM [1(5.68 litre/sec)

150 PSIGL] (10 BAR)

600°F(] (316°C)

135°F (] (57°C)LJ (Must Avoid Condensing)

4.00 in wgl] (102 mm aq)

Design subject to change, performance based on published tubine data

WATER OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)

44 26.7 48.9 711 93.3 115.6
280 138

240 /‘ 116
.

200

— 93
160 =a ///// 71
120 // Z/‘/ 49
80 :/ 27

40 80 120 160 200 240
WATER INLET TEMPERATURE (Deg F)

WATER OUTLET TEMPERATURE (Deg F)
WATER OUTLET TEMPERATURE (Deg C)

—&—30 USGPM (1.89 Litre/Sec)
- 60 USGPM (3.79 Litre/Sec)
—A— 90 USGPM (5.68 Litre/Sec)

GAS OUTLET TEMPERATURE
vs WATER INLET TEMPERATURE

WATER INLET TEMPERATURE (Deg C)
44 267 489 71.1 933 1156
300 + 149
% !
A
260 / = 127
220 ] // 104
180 /,//% 82
140 ‘ / 60

GAS OUTLET TEMPERATURE (Deg C)

GAS OUTLET TEMPERATURE (Deg F)

100 38
60 16
40 80 120 160 200 240

WATER INLET TEMPERATURE (Deg F)

—— 30 USGPM (1.89 Litre/Sec)
—— 60 USGPM (3.79 Litre/Sec)
—A— 90 USGPM (5.68 Litre/Sec)

Construction:

Tubes:[] Stainless Steel 304

Fins:[] Extruded Aluminum

Headers: [ Stainless Steel 304

Casing Components: Carbon Steel

Air Seals:[] Stainless Steel

Potable Water Design: [ All Wetted Components Suitable for Potable Water

Non-Potable Water Design:[ISome Wetted Components may be Carbon Steel

Turbine Design Conditions (Capstone Model CP-330)
Exhaust Gas Temperature:[1 522°F [ (272°C)
Exhaust Gas Flow:[ 2415 Lbs/Hr[((1096 KG/Hr)(Per Turbine)

SIEIm
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1030 Clarke Road, Box 5395, Station B, London, ON Canada N6A 4P4
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