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Safety Guidelines

This manual provides Warnings and Cautions to
safety &dagacidated with performing the installa
mi cr o CHP.

ThARNIN@mboI identifies special instructions
foll owed could result in serious injury, or 1|o
TheAUTIQijboI i dentifies speci al instructions
observed, could result in personal injury, damn
be a violation of a | aw, ordinance, standard,
Read Section 1, Safety, prior to installing or
instructions for safe and reliable operation.

For war d

The microCHP has a unique engine as a prime m
Gas Research Institute (GRI) and Briggs & Str
operation on gaseous fuel s.

To meet the continuous duty requirements and |

was designed with a number of high reliabilit
reduce sliding friction and wear of hmowi hgl esg
to i mprove the engine efficiency and reduce 1| u
all ow the engine to operate up to 4,000 hours
This Installation Manual is provided to microC
installation, as well as general technical spe

Refer to site specific drawinigenand specificat

WARNII\EGchaust gases contain CARBON MONOXI|I DE whi
and deadly poison.

Il nstall a carbon monoxide alarm accor di
NFPA guidelines.

DO NOT place hands near movi-id yowheelot a

coupling).

To prevent accident al starting when ser
always first turn off electrical power t
/ disconnect and |l ock out/tag out.
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| NTRODUCTI ON

This manual is divided sedtoi srexctdroersi ratse i dd d otwe
independent as regards the activities describe
sections in the manual
Section mportant Safety Instruct.i

Heal th and safety infor mat
SeCtlonPrinciple of Operation [ (

I nformation on
SeCtlonTechnical Dat a

Basic requirements for
Sectlon.l.ransp

ortation / Storage
Il nstructions for

Requi r ed-PSpyasciec al I nstall a
Il nstructions for
Sectlon.l.anks

Il nstructions for

Hydraulic Connections
ctions for

=]
(7]
—
—
c

"Gas Supply
ctions on

SeCtIonExhaust Gas Systems and Fr

Techni cal i nformation on
SeCtIonElectric:al Il ntegration

I nformati on on
SeCtlonInitial Operation

I nformati on on

n .
Mai ntenance
I nf ormation on troubl eshoc

n
Summary for Pl anner
Repair instructions for mc

SectionSpare Pmafosmati on on

AppendiA-Di agrBmsn;st all ation Layol
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The installation instructions in this Manual F:
t he requirements, recommendati ons, and gui des
Standar ds, and Equi pment Listings. These Code
i ncltuldee Nati onal Fire Protection Associati on
El ectrical Code

(NEC), and Underwriters Laborattomé eGodaecaof, Kaedldce
Regul ations (CFR). There may be other state a
and safety requirements that may also apply ¢toc
and | ocal codes.

WARNI NCFai lure to follow the instruction
the restrictions and requirements
Listing Standards referenced in t
| ocal Codes, may aedsltThes&afbeaetsy
cause personal injury or death ant
or component s. Failure to follow
this Manual may also void the War
CAUTION'It is the responsibility of t he
mi croCHP equipment is installed i

Local Codes and Ordinances.

TERMS AND CONVENTI ONS

The microCHP is contained in a single unit wi
engine and electrical power input/output. A he
to the microCHP, as wel | as combustion air and
The primary engineering units shown in this n
primary units of pounds (I b) for unit mass or
(s) for wunit time. The metric equngatleatEmamliits
guantity. The metric units are based on the 1In
SI'. The primary metric units are kilogram (kg
second (s), for wunit ti me.
Note however that temperature units in the sof
are indicated in Celsius, with fahrenheit in p

ACRONYMS AND ABBREVI ATI ONS

A Amperes

AC Al ternating Current

ANSI American National St a

ASME American Soci etBngoifneM

AWG American Wire Gage

BTU British Ther mal Uni t

AcC Degrees Cel sius

CIR Circular
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CCA Cold Cranking Amperes

CFR Code of Feder al Regul

DB9 D Subminiature 9 pin

DC Direct Current

AF Degrees Fahrenhei't

cm Centimeter

dB Deci bel s

DC Direct Current

H Hei ght

Hz Hert z

i n Il nches

k W Kil owatts

LED Light Emitting Diode

L Length

| $ n Pou#tdch Torque

LPG Liquid Petroleum Gas

mCHP mi cr oCHP

MP a MegaPascal

m Met er s

mm Millimeters

mV MilliVolts

NEC Nati onal El ectrical C

T Negati ve

NFPA Nati onal Fire Protect

NI ST Nati onal I nstitute of

NAm Newt-Met er s

NPT Nati onal Pipe Tapered

02 Oxygen

oD Out side Diameter

PC Personal Computer

+ Positive

ACRONYMS AND ABBREVI ATI ONS (Continued)
psi Pounds Force per Square Inch
rpm Revolutions per Minute

SAE Society of Automotive Engine
S Second

S| I nternational System of Uni't
SCF Standard cubic feet

STP Standard Temperature and Pre
TBD To Be Determined

09.10. 214
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UL Underwriters Laboratory

u. s. United States

USA United States of America

VGA Video Graphics Adapter

\% Vol ts

w Watts or Width

w. c. i. Water column inch

TRADEMARKS
References €odemad8t aondar ds, Recommended Pract
Manual . These Codes, Standar ds, Recommended Pr
and all rights are reserved by the holder.
The name National FirfandrotechbbnfeAhanecioaty  NGFRA
trademar ks of the National Fire Protection As
Codkiss a registered trademark of t he National
Nati onal EFaadr iid sCadbdd ravieatrieogni sNEC ed tr ade m;:

Nati onal Fire Protection Associati on, |l nc.

The name Underwritérsandabibtat arbyanr &w crag giosnt el le

trademar ks of Underwriters Laboratory 1|l nc.

The name Ameri can Nat i ¢dmanld Sttasn dal mrfeavti |ms ti iotnu
registered trademarks of the American National

The National Institute of Standards and Technol
by the U.S. Congress to the U.S. Department of
by Congress in 1901 as the National Bureau of

The name American Societ§famd iMex hamh cealriektnigo m «
registered trademarks of the American Society
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1

| mportant Safety 1| ns

Read the instpluznniomg odred oirmstall ing a microCH

SAVE THESE | NSTRWAGTI ONaSh u a | contains i mport :

models 336016 (natur al gas) and 336017 (propa
install ation and maintenance of the micr oCHP.

Signs, Symbols, and Installation Not

Al ternating Current

Protective Earth Ground

El ectricall/ Shock Hazard

Safety I nstruction

I nformation for the plumber/ pipe fitter

Sl 2Ck

Gener al I nformati on

1.1 Installation Notes
Ambi ent (EIl ectTreanpied sat @a leii iReath)gB 0(3&®RC) | nput
power wiring: Use No. 10 AWG, 194 AF (90 AC) c

The installer is responsible for instalding th
pole breaker on the building side of the provi
The overall installation shal/l comply with st
Il nstall ation and Use of Stationary Combusti on
Nati onal El ectrical Code and any applikRabl e 1 c
installation shall comply with CSA C22.2, No.
U.S. A. Safety Code References (current edition):
NFPA,36G|I ammabl e and Combustible Liquids Code f
and piping on installation site.
NFPA,3Btandard for the Installation and Use o
Gas Turbines regarding mounting, fuel tanks, a
NFPA 54 ( ANSINZt2i2&@8ndl) Fuel Gas Code, regarding
and installation of fuel burning equi pment.
09.10. 24 11
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NFPA,58i quefied Petroleum Gas Code regarding L
engine fuel systems.

NFPA 59/ 5%9Andard for the Storage
Gas Plants regarding LP Handling.

NFPA, 70ational Electrical Code, regarding el ec

and WHainldiiwng

Observe all | ocal building codes. This unit or
mu st not be aggregated above 30 kW on a singl
|l icensed electricians and plumbers shalll perfo

Only wuse flexible water pi pe connections to I
vi bration.

A manual gasofsfupwdlyves hmust be installed betweer
gas supply, in a location that is easily acces
Within this manual al | references made to fApr
Aliquefied propane. 0

Use the fbappbyehgae that is provided with the
Use only flexible electrical conduit to reduce

The electrical, water, and gas supply connect.i
damage due to transmitted vibration.

The distribution transformer that is provided
the microCHP and the main disconnect device.

Il nstall a -pdd earmp etaker as the main disconnect
device on the building side of the distributi
per mi ssi bl e.

A separate earth ground conductor must be inst
and the microCHP.

WARNING:proper ground connection is essenti al

1-2

The input power and ground connections must b
ground terminal connector |l ocated inside the
mi cr oCHP cabinet.

The electrical wiring for the water cHiwagul ati o
valve actuator (240 VA& omerewiteea) imustheb e oovemnrdu
rear of the microCHP cabinet. The wi raets tnhuest t
appropr iEatteerPRmional bl ock connection under t he

should be given to the temperature sensor Wi r
mi ni mum of six feet (1.83 m) from tthlee baaerks orf
I 1

wires wi not act as antennas in the presence
The microCHP neutr al and earth ground circuit
meet UL safety requirements. This connection m

09.10. 24
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1.2 Sahetyuctions microCHP

WARNI NCThe exhaust from the burning of Aﬂ&

product contains chemical s, such
monoxi de, known to the State of
defects or other reproductive har

‘.‘WARNING

Components in this product and acc
ni ckel (metallic), and ethyle
California to cause cancer, birth

Wash your hands after handling.

1.2.1 Assembly and adjustment
Only trained specialists shall perform assemb
mi cr o CHP.

Gas odor

AWARNINGn case of gas odor, the following safet
Evacuate the building.
Do not touch or activate any electrical
Do not smoke in the hazard area.
Do not use any telephones or <cell phone:
Shut (close) the gas shutoff wvalve.
Ventilate the jeopardized area.

Notify your gas wutility via their emerg

1.2.3 Modi fications of the microCHP
The following fixtures and fittings must not b
mi croCHP and fittings,
Pipes for gas, supply air, water, and power
Exhaust gas pipe,
Drain pipe and the safety valve for the hea

Structur al conditions, whi ch may have an in
uni t .

09.10. 24 1-3



Il mport

1.

2.

ant Safety Instructions mi cr oCHP I nstall ati or

l nstall ati on

e fresh, outdoor combustion air, which is dt
bstances containing corrosives, e.g., fluori
tergent s, colors, and adhesives masyuldonitnai n
rrosion even in the exhaust gas system when

homes or commerci al buil dings, a separate r
ough the wunit is operating independent of
mbustion air supply remains free of all c hel
haust, and condensate systems are properly i
erage room temperature. An overly hot i ns
obl ems and degrade the electronics.

e fuel supply |l ine must be purged prior to o

| arge clearance between the unit-iahtdammabakl
erials is not required (minimum clearance t
highly recommended. Servicing andavi mai at en a
st a 30 inch (76.2 c¢cm) clearance. A clearan
uired for maintenance access. There is, at
her than the permissible temper amiarfreumf 1
arances quoted for installation and mainten

—

- 0o o

ore installing the microCHP, obtain an eval
the electrical utility company, per state u

mi croCHP must be installed by trained spec
rgy Group. They also take the responsibilit
sh the heating system thoroughlyobefemeveon
idues such as welding beads, tinder, hemp,
e wor k. Ot herwi se these substances may r eme

dirt separator must be cleansed and cauter

T oD

ur e fsrtereesasssembly of the connecting pipeline
safety hose and the specified microCHP ret
e set (standard accessories) to comntelca t o
ting system or at the gas connection will o
ves for easy maintenance and cleaning of th

— o v n v

en tightening or | oosening screwdddtwi aamgesheas
0O gas pipe pliers, extensions, etc.). The

|l mproper use and/or inappropriate tools can ca

Fo
mu

r closed heat tapgprsowstde mafae ttyyveal ve correspon
st be installed.

WARNINTGhe gas control mul tiblock maximum input

1-4

Maxi mum out put pressure from the gas col
psi (15 mbar) .

09.10. 24
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Only qualified specialists who also have been |
the electrical installation.

WARNIN(Bhere is mortal danger due to electric
present in the circuits of the microCHP
of f . Before working on the microCHP, ret
breaker / di skcointneocutt .and | oc

WARNINI}l:pacitors store hazardous energy. For s

5 minutes after disconnecting all sources

WARNI NG: Exhaust

gases contain CARBON MONOXI DE
colorless, and deadly poison.
Il nstall a carbon monoxide alarm a

NFPA guidelines.

El ectrical hazard exi sts. Bef or e
WARNI NCmij croCHP I t

al supply circuits of t
circuit breaker [/ disconnect and
For installation of the air [/ flue gas evacua
exclusively.

1.2.5 | mportant information for propane units
Deaerate the |liquid gas tank during the first
make sure that the gas tank is deaerated. T h e
responsible for the proper deaempeatrilign defaer hée e
ignition problems may occur. I n this case, pl e
the tank.

I nstall ati on bel owigsbahdi nggevieh: r wWwome bel ow
requirements of the |l ocal safety codes and reg
shall be followed. The deployment of an extern

1.2.6 Startup

CAUTIQJ\B:e only 50/50% coollant waQWTHERM t3R e . D

the heating circuit water with more coo
percentages of coolant or anticorrosive

and also | ead to noiwsielsl wahlesno hreeadtuicneg .e flf
system. For these cases, (as well as fo
Axiom Energy Group cannot assume | iabil:

the restrictions regarding cool ant.

09.10. 24 1-5



I mpovVARNMIE NGlaf et h el msitcuo CH®Pnsi s o pmircartoeCHPwi nsht al | ati or
there is risk of intoxication by
trap is filled with water before
CAUTION

For natur al gas: The maximum inpu
the multiblock. | f the pressure |
adjustments to the gas train and

CAUTIONFor propdhe g@a®spane models awvegsl

with a maximum input gas pressure
the supply pressure is higher thar
any adjustments to the ¢gae miaroC

Use only distilled water in the cooling

1.2.7 I nspection and maintenance
Only recognized specialists trained by Axiom
mai ntenance, and repair work. There are no use
WARNI NGmi tted inspections / maintenance worKk

property damage and may void your warranty

> B

WARNI NBort al danger due to electric shock at
mi cr oCHP, switch off at the external cCirc.i
against switching on again.

Protect the electric circuits from |Iiqgul

WARNI NO&ipacitors store hazardous energy. For s
5 minutes after disconnecting all sources

> B

WARNI NEGExpl osi on hazard due to gas | eakage! On
been trained by Axiom Energy Grouj
hose.

After maintenance perform a | eaka

é At al lbewmatienrg compomerrstks otf hearng uiry
WARNI NGwor k on components wuntil they hav
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Risque de Choc Electrique - Ne Pas Retirer Risk of Electric Shock
s Couverols - - Do Not Remove Cover
e s AN o [ Ninahour & No User Serviceable Parts Inside
Personnel Qualifié - Refer to Qualified Service Personnel
L'intérieur Comporte des Tenslons en Both AC and DC Voltage Sources are
Courat Continu et an Courat Alteratif Terminated Inside
Chaque Circuit Doit Etre Individuellement o fi
Débranché Avant de Procéder a L'entretien g;c;'?lmm;ng;:t‘oBr: g:xg:;"y
E ie Da use de Mémoire a
C:ne':;nsalmour Entmtenirr;e Pas Capacitors Store Hazardous Energy
Retirer le Couvercle - For Servicing Do Not Remove Cover
Jusque a 5 Minutes Aprés Avoir Débranché Until 5 Minutes After Disconnecting All
Toutes Les Sources des Tensions” Sources of Voltage
©2007 Hazard Communication Systems, LLC  www.safetylabel.com Reorder No. C8381-01
Figure 1.1 Equipment Caution Label, El ectri
CAUTION!
Before removing the cover, turn off the
main voltage at the isolator switch to
avoid the risk of electrical shock!
ATTENTION!
Avant de retirer le couvercle, coupez
I'alimentation principale au niveau du
sectionneur pour éviter tout
risque de choc électrique!
©Clarion Safety Systems, LLC  clarionsatety.com 20202 Reorder No. C8381-05
Figure 1.2 Warning Label, El ectrical Hazard
WARNING: The engine switch only shuts off the
engine. The CHP is still connected to the public
electrical grid.
ATTENTION: L'interrupteur du moteur coupe
uniquement le moteur. Le CHP est toujours
connecté au réseau électrique public.
10.24 1-7
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Figure 1.3 Warning Lab@HF fQwi ttchre (Ekllgea enter iGcNal/ C
the microCHP even when the Engine Switch

WARNINIG‘: the microCHP is operated with an empt

there is risk of intoxication by escapi
trap is filled with water before operat.|

1.2.8 Troubl eshooting:

Di sconnect the microCHP and any optionally ins
from the grid power supply before starting wor
val ves. Drain the microCHP-behriymg oamiloetentrse |

mi cr oCHP.

WARNIN(Bhere i's mortal danger due to electric

present in the circuits of the microCHP
of f position. Before working at/on the
external circuittbapdklkeock di sconne
WARNII\CG’;tpacitors store hazardous energy. For s
5 minutes after disconnecting all sourc
Use new sedaliagandnDy. Perform an operational
completely fild]l in the service or maintenance

1-8 09.10. 24
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2 Principle of Operatio

2.1 Brief Description of Combined Heat and Po\
The microCHP contains a generator driven by an

generates heat energy and el ectrical power . T
power ( CHP) systems. With the miefruoe@HPe n(gnmQHeP, )
appromately 65% of the input energy is convert
25% is converted to electrical energy. Figure

the energy fl ow.

Energy Su

1 0%
L d° s ‘
heating
fl & - .
Combust | >,
Um \JE Engi | Ge”erM
Ther m El ectr
Ener ¢ Ener ¢
ther@@l : 2 B
energy

B5%

Figure 2.1 DfCaeawtcaeptaoaflthe microCHP Energy Effi

2.2 Gener al

The microCHP is a product of Axiom Energy Grou
combined heat and power uni t s, it has the ad
variation of padwestiongpubebgngine speed. The
heating system ready for installation, which p
The microCHP now makes it possible to utilize
in sfamlkey homes, apartment buildings, and com
to the proliferation of this efsfuippildeetdt mhnealgy
power i s on average |l ess than 40% energy effic
/| wasted as heat into the atmosphere.

09.10. 24 2-1
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Figure 2.2: Front Diagonal View of the microCH

2.3 Views of the open microCHP

The owner must not open the side panels or th
doors for servicing by service personnel, disc
supply (at the external <circuit breaker [ disc
WARNINtBhere is mortal danger due to electric
present in the circuits of the microCHP

of f position. Before working at/on the

external <circuittbaedklkeock dustbageout .
WARNIN:Ih:pacitors store hazardous energy. For s
at |l east 5 minutes after disconnecting al/l

Zﬁ& WARNI NGe equipment inside the microCHP side o
hot to the touch. Beware of electrical z

2-2 09.10. 24
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Air I ntake Mani f ol l

Exhaust
He at Excha

(Recuper e

Exhaust
Mu f f

_ Gener a
Engine |

Reservoi

Exhaust Gas

'_‘

Condensa
Drain ~

Figure&side3:View 1 of the m

Cool a
- Expansion
5 =

Sensor |/ qui
Connect 2

Gr i 3

Connect

Swi t
Mul ti b
Fuel G Integral
Lin Cool ant F
\
Hot Water Vi bration Dan
Hos —p Mot or Moun

Pl at e -H

Exchang’)
Return (Co
Wat er

Oi | Reservoir
Fuel Gas
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Hos e

Figure 2.4: Side View 2 of the microCHP
2.4 Range of Applications

The microCHP can be install edciilmdangi chdbuue dma ¢

to, AC Coupling and Residential and Commerci al
a case by cawleer iredifuiliacodedppr opri at e -ffaommi | gper ¢
homes, multifamily residences, smal | i ndustri a
and hotel s, to name a f ew.

Because the microCHP engine runs modul ating,

performance, t he uni t caanl ome onmalregt ewdi tihmout

central heating boilers. But it is recommended
instahl edmbination with a complementary heati:r
the backup heater by microCHP contr ol i's part
typically installed with an insulated buffer t
The electrical out put can sepplcieed hel eonhisiuenplt i
and/ or dur i nsgp eccoisftileyd upteia ki tpypower periods. The <c
operational mode fAcurrent/elecermchney 1ld, @i ¢N
electrical out put requirements and schedul e. I
however, always be observed that the optimum r
(60 AC). The various operatonohabl modee argl &iun
in the operating manual. Typically the unit ru
the producti on, storage, and use/dissipation
the microCHP is possible

2.4.1 Single Family Homes and Apartment Buil ding

The microCHP can -fbaemiulsye dh oimme ssianngd eapart ment buli

out put is typically combined with a backup boi
for many homes, depending on the climateAskuil
an expert (energy consultant, architect) for
mi croCHP can meet the required heating output
mi cr oCHP should be undersized and imis¢cmadCldE wi
run time and electrical output, and for backup
t her mal |l oad, an additional heat supplier (e.c
parall el or complementary boil err)ecrounsnte nde it ms
installation together with the option peak Ioa
for units-leveh bibgheol and peak | oad tanks >1
mi cr oCHP contains a heating coonmmornolt epipegrad m.r e’
|l ow temperature heating systems. As an option,
be controll ed.

2-4 09.10. 24
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2.4.2 Smal | Business and Other Buildings
The microCHP, together with a peak |l oad tank /
businesses such as pubs and restaurants, ho
| aundr omat s, and retail shops. Public facild@i
swi mmi nhg pool s, and schools are also candidat
mi cr oCHPs . I n small businesses, the microCHP
thermal base |l oads. I n service areas with high

programmed to shave peak power period usage.

2.5 Installation Standards and Building Codes

U.S. A. Safety Code References (current edition):

The overall installation shall comply with sta

NFPA,36G]l ammabl e and Combustible Liquids Code f

and piping on installation site.

ANSI / NFPASBB&d&ndard for the Installation and Use
and Gas Turbines regarding mounting, fuel tank
NFPA 54 (ANSINZti28ndl) Fuel Gas Code, regarding
and installation of fuel burning equipment.
NFPA,58i quefied Petroleum Gas Code regarding 1
engine fuel systems.

NFPA,5%tandard for the Storage and Handling of
Pl ants regarding LP Handling.

ANSI / NFPAN@Oi onal El ectrical Code, regarding

installation.

Observe all applicable state and | ocal buil din
Canada

For installations in Canada the installation s
Nati onal El ectrical Code, CAN/ CSA B149. 1, Nat u
and any applicable | ocal <codes.

This page intentionally |l eft bl ank.
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3 Techni cal Dat a

3.1 microCHP
Table 3.1 Techni cal Dat a

operational modheat feed priority [/ curren
fuel natur al gas
mi ni mum met hane number: 59
1.- 2.4 kKW propane
gas: propane
mi ni mum octane number: MO Z

1.7i24. 4 kW

electrical podwe(natural-4gds kWlL. 2
(propaneidgadg) kW. 2

thermal output?|(natural-1@a$) ka. O
(propanei@d8s® KWS

tot al i nput powb5.1919. 0 kKW (natur al gas)
6.-20. 0 kW (propane gas)

fuel consumptioNatural -G&&%: th2t ms/ hr.
LPG (propaneOga8)galo. 2ibr .

overdlfliciency ~ 90%

exhaust gas emi|Onsite settings: <250 ppm C

noi se pressure |lapprox. 55 dB (A), in 3.3 f
tdepending on gas quality and air pressure, se.
2t he ratio of ther mal output to electric power
perfor mance
Not e: Certified third party test results tes
protocol s. System performance can be affected

cont ent of fuel

Table 3.2 System Performance vs Altitude
Altitu|lEl ectric|Ther mal Air Pre|l] Temperiat
0 ft. ( 4. 4 kW 12.5 k 1,013 m 68 AFAC)

1,640 ft|Consul't Consul t 955 mbg 68 AF (

3,280 ft 899 mbdq 68 AF (

m)
Consult Consult

lambi ent air

09.10. 24 3-1



Techni cal Dat a microCHP I nstallatior
4,921 ft 846 mbgq 68 AF (
m)
Consul t Consult
6,560 ft 794 mbg 68 AF (
m)
Consul t Consul t

3.2 Gaseous Fuel Engi ne

Table 3.3 Engine Dat a

engi ne wat-esgol ed, single cylinder
combustion engine, designe
di splacemeqq272pBchh in.

Sspeed range 1, 2i030, 600 RPM (factory max

cool ant temperatfoper at iioln7:6 1A6FB @ 7AC)-t erhmo:r t1
(90 AC)

mai ntenance intelevery 4,000 hrs. or at | ea

mai ntenance covel|oil change, oi | and air fi

varies over |lifelignition cable, engine che
adjustment of exhaust gas
every component, cleaning

engine electronijcontrol DbDdinheatjieadntrol ) 4
monitoring the engine oper
mi crocontroll er

3.3 Generator and I nverter

Table 3.4 Generator and Inverter Data

generator brushless, permanent magne
directly flanged to the en

inverter t hrpehbease i nverter with inté
mi crocontroller control (s
Ameri ca)

3-2

3.4 Control

Table 3.5 Control Dat a

mi croCHP controllHeating control, buffer ta
safety monitoring, control

09.10. 214
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Techni cal Dat a mi cr oCHP
3.5 Safety
Table 3.6 Safety Dat a
safety The three microcontrollers
and engine control) in the
conditions and each other.
monitoring funct|Temperature sensecri r(ciuntter rel
pressure, engine speed, el
temperatures (engine compa
exhaust gas backpressur e,
monitoring funct|Surge, | ow voltage, freque
phase failure [/ power .fail
3.6 Assembly of the microCHP
Table 3.7 mi croCHP Assembly
install ation | oc{Centr al heating room, accoa
wei ght microCHP approx. 860 Ib. (390 kg)
medium floor | o0oa(691 | B(Byar #dg/ m|)
mi ¢cr oiCHiPmensi ons |60 x 30 x 42.7 in. (1370 X
required space Approx2( 776 fmt) Mechani cal
|l arger. Note: All ow space
connections Supply and return of the n
supply. Supply combustion
condensate drain. Electrigd
Temperature sensors, contr
val weosmpl ement ary boil er.
3.7 Electrical Dat a
Table 3.8 El ectrical Dat a
voltage [/ frequency /|230V nominal 1/1.6000 Hzpd
factor. The micr oCHP
phase sequence.
phase sequence Corresponds t osddwee mga
phasing.
3.8 Gas Supply
Table 3.9 Gas Supply Dat a
maxi mum gas multiblf26.21 in. w.c. [ .94 psi
maxi mum gas multibl|{6 in. w.c. [ .22 psi (1
maxi mum inlet gas p/lPropane: 2.0 psi (140 m
Regul &edwuclr
3-4
09.10. 24
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3.9 Heating System

Table 3.10 Heating System Dat a

heating return t/Min. 95 AF (35 AC), max. 1

heating supply tjl167 AF (75 AC)

pressure drop at|l1.0 psi (0.07 bar) at a fI

exchanger

temperature sens/|Standard NTC sensor
OQutdoor, room, suppl vy, ret
depending on the operating

hot water Adj ust aibli5e8: A4F10 ( B C)
(the factory setting of 14

3.10 Exhaust [ Air Supply

Table 3.11 Exhaust [/ Air Supply Dat a

exhaust gas ternOperation: < 194 AF (90 AC) ;
[ gener al approval by site s

exhaust gas pigExhaust gas pipe per NFPA 5/
code
Ma x . l engt h: 65 ft. (19.8 m
bends
l nner diameter: 2.76 in. (7
mm) )
Total drag 0.2 wci (0.5 mbarm
Maxi mum high pressure (back
with wind i mpact

condensate drailDrained via drain trap into
maxi mum 0.5 gal/hour (2 L/h
Connection di ameter: 1.57 i
Pi pe connection diameter Mi |
The unitds drain trap for t}
assembled, installed on sit:¢
7.1).

combustion air |Depending on regulations, f1
| ocati on, fresh air from out
(19.8 m) with maxi mum of si
mi n. inner diam. 2.76 in. (]
mm) )

Not e: Speci fications are subject to change wit

This page intentionally | eft bl antk
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4 Transportation / Stor

4.1 Transportation
For transport of the microCHP (mCHP), a | ift t
The four base pedestals are arranged on the b
bet ween them is 34 in. (865 mm) by 22.i4 tierd. (5

in the area as shown in Figure 4.1, ot her wi se
suitable I'ift truck can be attached at any pl a
860 I b. (390 kg). Adequate personnel must be
CAUTIOI\Do not under any circumstances | ift the
components, as it may
(o) o ‘
Side V %
L
mi cr oCHP IiftL
Do not |I,f//'
t his
A
mi croC ¢
liftindk
Top Vi (0 5 :
- 34n. (96! =©
v & @
N
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Figure 4.1 Lifting Area

4-1
Transportation / Storage
4.2 Storage
The engine storage procedure should be foll owe

a period of more than one mont h.

WARNII\EG:ectricaI hazard exists. Before gaining

al |l supply <circuits of the wunit must be
breaker [/ di sconnect and |l ocked out.
WARNINTGhe mi croCHP capacitors store hazardous
remove covers until 5 minutes after discon
CAUTI| Dd:mage to the engine can result from im
engine as a result of i mproper storage
Energy Group warranty.

1. Wi pe the external surfaces of the engi ne
contamination.

2. Spray the met al surfaces (especially t
engine (not the gpenrepaoasteort)hiwn tfhi lamm lad b r i

3. Coat el ectrical c ecnonrercotsiioonns swirtahy a/n gaenlt i
el ectrical contact s.

4 . Remove the sparkiplog. 6prawgirné storag
directly into the cylinder. Crank [/ tur
the oil onto the cylinder wall s. Rei nst :

5. | f the engine oil in the sump is old /
oi | . Used engine oil contains contaminar
damage engi ne components over ti me. Di s
according to |gueladticomdes and r e

6 . Crank / turn the engine over once per m

rings freely rotate.

09.10. 24
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5 Required Space

5.1 Dimensions of the micr oCHP

The following Figure 5.1 shows three views of
4 .in. (30
=i —
1| & = m|
[ 1| = UWW
| ° ® 4 g
o
" o
£ 3 n.E(ﬂsTiJJF:a
~ 8 (J2[spm_|
= N B
€
~ BB £
© R £ £
sy oz - g |79
I2 1IN
Side V ] | | ] L
5.in 25in (94
53in. (187 (13nm
Rear VI
el
‘ . 37
o
<
]
£E
: &
Top Vi © 3

Figure 5.1 Dimensions o

5.2 Required Space of a microCHP

The minimum required space for the installatio
fet( 7.9 . mTypically, mechanical rooms are much | ;
(such as buffer tank, boil er, and hot water t
around in order to provide service access. A
neked behind the microCHP for all connections.

09.10. 24 5-1
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Buffer ~Buffer FUel Combustio
Water Suwater ReUYPP Suppl! Exhaust
\ | / /

T { o3 n 9 P 3 W G R 3 R 3 W Sk S0 0 1 O O K 009 DU 17 D st G 10 RNy OT S0 [ R e 11 e A S R € T
TN T TT { 12 993 o 092 POD GUN 50D FSL KA NN GO DD OO £9S DS MOI BTG | 9N KN CU O 290 PSA /A D25 ST W53 00 OB OV /.48 OJ 1N 00 | T
I § N S S S S N S S S S N S S S S S S S S S N 4 S S S S 74 S I

Condensat-e] : E
El ectrical | e
= ="

| S

Room Vent—T1t®__
Clearance
for elect
cool i n: £ &£
p 53
0 \—&
Top Vi
36 n e |36
(91cm J. 3G n. (36 _ |2 (91c
< IS -
Clear a =
for operation a
© A
N~
N
% 10in. (25 @
Figure 5.2 microCHP Setup: Encclm)s)ur ef oGl emaari annt ceer
convenience. A clearance of 36 imedhgeisr e(d9 1f dr
mai ntenance access.
Bel ow the electronics compartment, at the cabi
provide cooling air for the power electronics
anything beneath the microCHP.
5.3 Requirements for the Installation Room
Set up the microCHP on an even fl oor, otherwis
i mpact sound decoupling we recommend placing t

of supporting at |l east 882 | b. (400 magd)e,r ivaHisch
Additionally place the supplied vibration damp

WARNINGSecure the unit against shifting or

5-2 09.10. 24
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The required air renewal must be guaranteed in
Natur al Igfast he microCHP is a natur al gas insta
positively ventilated (direct(lly5 OfF)rcoomsaosudt d@m,r s )
high Iying fresh air vent, which cannot be cl o
Propane ghse propane gas micr oCHP must be inst
speci al safety precautions become necessary (
upper and one | owel90koatrsemin.on3 ®aich.) shall b e

NOTH:he combustion air suction duct from outsioc

5.4 I nterfaces
|Z||n t he foll owing figure t he vari ous connec
schematically.
Existing c
Fresh air
for the
Public e
net wor k |(
Met er I’ Exhaust Gas
—
El ectrical cpr
(sensors, pumpgs
ﬂ |\|| Gas sup
val
Buf f Buf fe
u er
su
retu; 3 P {]
¥ ) Gas
met €
Reci
contr E E
— [ -
—
Supply
mi croC
flexi
Return \J
mi croC
flexi
.................. I
Figure 5.3 microCHP Schematic Diagram Interfac
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Di mensi on Diagram and Connections Rear Si
Al'l connectors of the wunit are | ocated on

1 6
‘ ( ] ]
Lo LU 7 8
] 0 L : |
10
(o)
@
1S
1S
o
— re}
- -
~ 5
£ o |
IS
omE
~~ [(«'»)
=
1’-_ —_~ q‘ E
™
S ©
N ]—( et - 2 ]l{} 4
I 2 £ =
c |E
~ 8
IS
£ & <
T
| I2) £ dq
& . N H
= il
1 - ! | Y
©
-d .1 N [ oy
250 n (94
Figure 5.4 Dimensioned Rear Side (View from Ba
1 Fl ue ©63%itn.et(75 mm) (connection exhaust gas pipe) 2
Condensatié¢. 8mai f 40 mm) .
3 Gas supply; i in. (12.- mm) inside thread | SO 7
4 mi croCHP return; b in. ((19(imm}l|l odisgdeethreademm@Or &t ure sen
5 mi croCHP supply; J in. (49 mm) outside thread | SO 7
6 Fresh ailildi sock@6 mm) outer diameter (connections fresh c¢omi
7 El ectrical connections (signal inputs / outputs)
8 El ectrical connections (grid voltage / line voltage connect
9 Grid connections
10 Di agnostic 28R2¢rface (RS

5-4
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5.6 Left Side of the microCHP

WARNIN(Ee engine On/ Off switch only controls t

line voltage is stildl present in the mi:
power panel or the circuit breaker swit
removing any panel s.

The engine switch is mounted behind the | eft s

ngin
Swi t

Figure 5.5 Side view (Left) of the microCHP

WARNIN@\ good ground connescafieotny!i s essenti a

This page intentionally | eft bl ank.
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Tanks

Tanks

The tanks (buffer and potable hot water t ank:
mi cr oCHP. Their i ntegration i s described i n
i ntegration exampl es in this manual . Refer t

di agr ams.
The buffer t ank mu st be mat ched with t he bui l

system, and t he i ndi vidual | ocati on circumst &
mini mum utilizable hot water volume is 80 gal/l
240 gallons (908 L) or | arger. A larger tank al
from the electric power, i . e., with higher p C
charged and stored in the tank and | ater trans

WARNI NGnstall ation of t he buffer tank must be
and | ocal codes. Refer to NFPA 54 (ANSI Zz2

WARNI NG Approved | isted temperature and pr es
installed on al/l tanks.

Refer t o t he buffer and hot water t ank ma n t

instructions. Local plumbing and electrical <co

buffer tank. I f no | ocal codes, the Unbdd orm PI

foll owed.

Axiom Energy G
fe

p offers standard buffer tank
gall on buf k
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Tanks

¢ht =*LO92?2

BREATHER

FI TTI NG
— Bl E10 i] A3 6——
Water flow 0 W{:\ter flow
direction c10 D1© direction
— A1 | Ad——
SIDE VIEW
89" (226 cm)
«—A2| c20 | A5 —>
o E20
Water flow Water flow
direction direction
C3 E3
«——B2 I} (o] (4] '] A —m—m8 —>
i | L

1" (2.54 cm) NPT
DRAIN
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microCHP Installation
Figure BExalmpl e Buffer Tank 240 gallons (908 L)
6-2
Tanks
Table 6.1 Buffer Tank Flanges As Shown in Figure
Location Descriptio FIl ange Si z
Al Boiler Sup 2 inch (5.0
A2 Boi Retrur n 2 inch (5.0
A3 Heating Syst ¢ 2 inch (5.0
A4 Wat er Heater 2 inch (5.0
A5 Water Heater 2 inch (5.0
A6 Heating Syst ¢ 2 inch (5.0
(Drain Tee T
Attached)
B1 mi cr oCHP su 1 i 62h54 cm
B2 mi cr oCHP r e 1 inch (2.5
C1 Sensor SP1_w 3/4 inch (1.
Cc2 Sensor SP2 ( 3/4 inch (1.
C3 Sensor SP3 ( 3/4 inch (1.
D1 Relief Val 3/4 inch (1.
E1l Spar e 1 inch (2.5
E2 Spar e 1 inch (2.5
ES3 Spar e 1 inch (2.5
6-3
Tanks
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fHydrauli ¢ Connections

7.1 Connections

The microCHP (mCHP) supply and return (to [ for
with the respective hose set and the recircul a
[

as |l lustrated in Figures 5.3, 5.43and.2endnrd

l'iterature for further det ail s. The buffer ta
circuit. Similar to a conventional heating ins
same way as an existing or hewt heahsompsiyeheamn
temperature | evel mu s t be targeted in the pla

maxi mum possible supply temperature of the hea
temperature of the mCHP i d6WetAfed 751 AT)AF WMe65 e
installing shutoff ball valves between the mCH
the heating system during maintenance wor k.

7.1.1 FIl exi bl e Connections

@Jn order to obtain an opti mal decoupling o
heatdinrgcui t water connections must be designe
supplied in the mCHP accessories, must be i nsiH
node assembled stretched taut. To fasten the h
bed may be used.

7.1.2 Filter and Dirt Separator

@Jn the return, a (crud) filter and a dirt
installed in order to prevent any fouling of t
heat exchanger will be reduced ifnditvtt [/ i mpur

NOTEhe heating system must be cleaned (flushed) p

and fill [/ drain valves.
7.1.3 Condensate Drain
-@The condensate pipe is connected via a drain
drain of the mCHP. The mCHP drain trap is incl
included in delivery and must be pr dviindee dnubsyt t
not have a tight (sealed) connection with the
flow freely into the drain or a neutralization
WARNING: The mMCHP drain trap must be connect e
initial operati on, ot herwise toxic exhe
monoxide (CO), may | eak.

09.10. 24 7-1
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Figure 7.1 mCHP Drain Trap
Recirc Valve /
Supply to bdghp out
_) —_—
Circulati n:
CHP I n
<74 —_—
Return from b
FigurBuf"far Tank Supply [/ Return with Recircul
7.1. 4 CHP Recirculation Controller
@The MCHP recircul ation cowdyotéerr guloatpi on p(
diverter valve with actuating drive) component
installation requirement. The recirculation v
When the recirculation valve is in the closed
mCHP pl ate heat exchanger is diverted back t
recirculation valve is in the open podsietaiton (s
exchanger is sent to the buffer tank.
Il ntermedi ate steps between open and cl osed hel
Refer to manufacturer | iterature and 7. 3.
7.1.5 Domestic Hot Water Preparation

WARNINAG:combined tank installation is not recor

in the top area of a combined tank (wi:
someti mes exceed 158 AF (70 AC), install
domestic hot watsecalte mpreotad aitrieor .or
Typically, domestic hot water preparation ins
separat e, i ndirect heating hot water tank. Re
drawing for installation of the tank.
mi croCHP I nstallation Manual
7-2 09.10. 24



Hydraulic Connecti

Dw-o ccoee ()

g I =]

O
|

— ‘
powar Imi cr oRCHP
Figure 7.3 Basic Description Hydraulic Scheme

Figure 7.4 Circulation Pump and Recirculation

NOTE: Refer to and fill out the mCHP Initial Operation Record.

ngpedémn dH N
7-3
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Thrway Control A
Out |
mCHP Buffer B
Pump Reci Out |
Lin e
To —— Fr ol
mCHP Buffer
A B
[ nl
Top Vi
Handle
A
I nl Out |
Water Flow
Side View
Figure T/ihr5way Control Valve with Actuator

7.2 Hydraulic Basic Schemes (with tank)

You will find examples for the mCHP installat:i
including single unit and parallel wunit instal

7-4 09.10.
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7. 3mCHP-w&y Control Valve Installation Consi de
Care must be taken towagrceatiryplinmatakl (Fhgutle
Tank supply line. The valve is used to divert
heat modul ati on. Optional pl umbing camifowgsr at

physical piping | ayouts.

Pl ease note the water flow points opposite of
mCHP application is at position AB inlet. Wat
Water is diverted to B outlet i nmmatiyd algl yamoun

=

Water Flow
Direction

Val ve Top View wit
Removed and Sh:
Il ndi cator Not che

Water Flow Direction

Figure 7.-way TCornge ol Valve in Closed Position (W
mCHP pl ate heat exchanger)

Handle

Water Flow

Val ve Top View wit
Removed and sh
Il ndi cator Notche

09.10. 24 7-5
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I nstall ati or

Figure 7 way TChornee ol Valve in Open Position (W

Tank)

7. 4Actuator
Depending
actuator
the actua

Directi on

on
turn
tor

direction.

Figure 7.
such that

Figure 7.
such that

CAUTI OINh e
coinci

CAUTI ON

8 il
t he
9 il
t he

t h
s

| -w
a
| -w
a

hand]l

de

Do

wi t

not

i s bl ocked
of t h
not b

Figure 7.

7-6

e actuator

| ock

8

A
Out |
t

-wkE&

e plumbing of the -waayt evalav e, ,sttah
clockwise or counterclockwise t
housi mgvayc piasalied by hpevslactewvers

sYyraakgetWwieth htbe in

ternal st a

ctuator rotates clockwise to di

sy raaksetWwieth htbe in
ctuator rotates count

ternal st a
ercl ockwi s

e of the actuator must be adj u:

h the movement of t h

i na
t h stainless stee
ever correctly

ever movement .

dvertwapgt val pkumb
by e
I

e valve ba

thatt hhee
[ bal |l . A
all ow wat e

wanwpl &« eT PiCdiemlc ik wgg se Rotation of

09.10. 24
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Diverts Water to Outl et B

Connect |

Figure 7.9 Thr-Brgmplaé ve &IComitreg cl ockwi se Rot a
Actuator Diverts Water to Outlet B

Figure 7.10 illustrates an example where the i
bl ocks all water f1l ow. Do not plumb incorrect]
for further information.

I nl et

09.10. 24 7-7



Hydraul i c

Connections microCHP I nstallatior
Figure 7.10 wikyamMpd ¢eaedbreect Pl umbi ng, Al \
Bl ocked
The actuator direction can be reversed by adju
the actuator housing. The switch is accessed I

switch

Figure

7-8

(see Figure 7.11).

7. 11 Actuator

Pol

Swi t

arity Switch Locate

09.10. 24
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Gas Supply

Gas Supply
@

A licensed plumber or qualified specialist mus
comply with the type of gas shown on the type
perform adjustments at the gas safcagto)lCHPalmues.t T
not be altered. The secured set screw of the g

Refer to and fill out the microCHP Initial Ope

/A\WARNINI@e mi cr oCHP must be connected to the gas

09.

as hoswhich complies with the |1 ocal re
his use by the manufacturer. The gas
operating pressure together with the <co
vi brations of the unitf The assemimaynwufa

g
t

must be observed. The gas hose must be
The gas hose provided by the manufacturer sha
di stribution system must be tightly fitted. An
in front of the gas hose (per | ocdalownode) FiA usi
9. 1. The connection at the microCHP has a I [
propane gas pressure to the supplied pressure
mbar) . In the case of a high g-aegtpirreg swaley e amtis
be used. The maxi mum permi ssible primary press
natur al gas to the multiblock inlet is .94 ps
mul tiblock is between 6 andlIl&ti mpr e8.sa.r eMdxi Bum
psi (15 mbar). Mul ti bl ock output is set to app
pipes use only pipe clamps with rubber beds. I
installed for the microCHP.
10. 24
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1 supplied met al hose pipe for gas conne

8-1

Gas Supply

This page intentionally |l eft bl ank.
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Exhaust Gas Systems and Fre

9 Exhaust Gas Systems a
Supply

9.1 Gener al
WARNING: Exhaust gases contain CARBON MONOXI
colorless, and deadly poison. The exhaus
as it is operated with high pressure.
maxi mum exhaust gas temfFer(dt2dr ACof. up t c
A trained installer must instal/l the connectioc
pipes and vents must comply with NFPA 54 (ANSI
and | ocal codes. The rules and reguliatyi onmustote
observed.
Maxi mum | ngth of the air intake path: 65 ft.
maxi mum of six 90 degree bends.

e
mm) wi th a
Fuel

Distri®
Syste
ExhauAi
Gas I nta
1 0 _
| 0 lUUUUUUUUUUUU'J
q )
5
-~ 2
€ @ ‘g_ > Gas Pa
2psi Me -TY e in€Cabi n:
I np e —O
Regul a
Fl exi bl e
Su | F
pply El £ i@ I
~ 81 5
c £ c g
£ = o
—_ %t‘] —_ aﬁ‘, |
, L]
- ©
N
570 n (33 -
25.i.n (64
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microCHP I nstallation
Figure 9.1 Gas Supply and Exhaust Gas Pipe

9-1
Exhaust Gas Systems and Fresh Air Supply

Maxi mum | ength of the exhaust system: 65 ft. (
(70 mm) , with a maximum of six 90 degree bend
Maxi mum high (back) pressure 1.2 in. w.c. (3 m
The exhaust gases of the microCHP are vented
gas pi pe accessories, designed and manuf act
temperatur es. As the exhaust gas is routed th
nor melslisy tlhan 194 AF (90 AC), and the exhaust
connected to flue piping (as with condensing
supplied connecting pipes shall be installed
(conng¢tpipes must be installed with pipe ¢l an
The exhaust gas pipe is protected by an exhaus
The temperature is measured by a sensor beneat
engine shutdown occurs if the measuredmeikhlaest
exceeds 241 AF (116 AC).
NOTEUse only approved | isted pipe materials a

application and instal/]l per national, state

Refer to the vent pipe or vent system manuf
recommend the use of high temperature resistan
flexible connectors. But refer to regudydtieems,
manufacturer instruction particulars of each i

For the exhaust gas and fpriepseh sayisrt esmu p(pelxyh a uas tp ac
is used. The exhaust gas pipe must comply with
possible (within code requirements) using a mi

AﬁkWARNING: Do not extend a venting system into

duct or furnace pl enum.

Up to 0.5 gal (2 L) condensate accumul ate per
system via the drain trap and drain system or
The exhaust gas and condensate pipelines must
a minimum incline of 2% so that the condensate
WARNING: The microCHP drain trap must be connc¢
initial operati on, ot herwise toxic e xh
monoxide (CO), may |l eak. See also Sectic
Refer to and fill out the microCHP Initial Ope

09.10. 24
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I nstall ati on

9.2 Shared Exhaust

Do not i nstal/l the micr oCHP
regul ations).

| ocal

09.10. 24
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10.

10.

09.

1

Th
el

Be
co
be

po
Al

Al
an

Al

Us
bu

Co
bl

El
30

2
1.

2)

3)

10.

El ectri cal |l nt egr at |

Gener al

e mCHP must be installed according to nation
ectrician.

fore the installation of t he mCHP, t he conn
ordinated and approved by the | ocal power <co
completed in compliance with the | ocal cod
wer company before initial operation.

I connections must be made in accordance wit
I power supply, adjustment, and control conn

d power section on the rear side of the micr
I connections must be ecuiippged meietth ngu fl foicail e

e the provided isolation transformer. I nstal
ildingbs power panel. SedrAmwdearmgdi xanAl fsocrh eenae

nnect a separate earth ground from the buil
ock on the mCHP.

ectrical grid sup®pl $98 AF109BWAC)1wbr mm must
Mo2e circuit breaker with O 0.118 in. (3 mn
Electrical I nstall ati on

l nstall an isolation (distribution) transf
power @rnNnAC coupl edxiomeEhergy Group provic
transformer with your mCHP wunit:

a) Eat ofHa(mBnetrl)erMES PRParG0LRo( FEGure 10.2) (se
specification sheets).

The buildingbs power source requires two |
t wopole circuit breaker in the buildingds g

Wire and connect the transforne2léand omCHP
(see Fi#gure A

a) Connect the transformer wire X2 to tran:¢
b) Transformer wire H3 is not wused, cap wit
c) Transformer wire H4 is not used, cap wi:t
d) Connect the transformer wires H1 and HS5
e) Connect transformer wires H6 and H2 to

f) Connect the transformer wire X1 to one |
breaker.

24 161
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10.

10.

102

g) Connect the transformer wire X4 to the
circuit breaker.

h) Connect the building earth ground direc
good ground connection is essential for

4) The mCHP could draw up to 23 amps dependi ng
actuator s, and other accessories that are
We recommend using 10 AWG wires.

3 Electrical Grid Supply I ntegration

The mCHP is connected in parallel to the pub
exceeds the electrical demand (in the buil din¢
grid supply. I f more power s needed than pro
electric power is drawn from the public grid s

The grid connection must be) madeedvi 1894 aARB 0( 9OV
The | ine must be propgelcd edi rwd uiht abr3dalaenp , wi2t h
i n. (3 mm) contact spacing.

A Mount the circuit breaker as close to the n

3.1 Field Wiring Label

The electrical grid connection frompbbheéetiseswml a
terminal block |l ocated in the power section on

09.10. 24
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d

mMCHP Fi el

gure 10.1

Fi
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El ectrical Il ntegration

E:T-N | Cutler-Hammer

DRY TYFE DISTRIBUTION TRANSFORMER
TRANSFORMADOR DE DISTRIBUCION DE TIPO SECO

CATALOG No./ No. CATALOGO

S20K11S07N

ENCLOSURI TYPE

GABINETE 3R e TRANSFOAMADOR  MCNOFASICO

SINGLE PHASE TRANSFORMER

mi croCHP I nstallati or

DESIAN No.: 807003

g0 Hz SERIAL Nglln DE SERIE

SEC.
i

JoLig 020
KVA: 7.5 ERAME . 178

CONT. 115 °C RISE/ ELevACION MAXIMA: 115 °C

WEIGHT/ reso: 125 LBS/S6  KG.

CONNECT | LINE

H3 TO ML | HI - M
HS TO HS | HI - H6
"H2 TO HS | HI - H6_
| Hi TO Ra
W3 TO He | HI - Hé
Hl TO =8
216 H2 TO H& Hl - M6
2L0 X2 TO X3 Xl = X&
2407/20°| X2 TO X3 [XI-X3-X& |
Xl TO X3 i
120 X2 TO XL Xl - X4

*THREE WIRE OPERATION

SEC

ENCLOSURE SHALLBE
114 INCK MINIMUM FROM |
WAL OR OTHER OBSTRUCTION.

W

VITED AT
TN ONER Bk

EL GABINETE DEBERA

TENER UN ESPACIO MINIMO
DE 6.35 mm DE LA PARED

0 CUALQUIER OlSTlUCClON

SECONDARY
X2 X3

i

Hi HL HS H2 H3 He&
PRIMARY

nsrmu%’ ;33_/., BEALFEABNCA " CLASS 180 INSULATION SYSTEM

BIATEMA DF AJBLAMIENTO 130

Figure

MADE IN MEXICO

HECHO EN MEXICO 3019425

REV.B

10.2 I solation Transformer Label

@10.4 control Connections
Depending on the operating mode and system co
sensors and actuating el ements, must be instal
system to operate

A Required inputs to

1064

correctly

be

(see Table 10. 1):

connected

09.10. 24
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A Temperature sensors according to tabl es:
Table 10.1 Temperature Sensors
Oper at e
Compon rgode FT|FTIRTIFTRT odt| RmT ST1 ST2 ST3 (wat|Connec
p - - TotfHI|HY H2| H2 TOP MI D| BOT|retur optio
util i g
CHP)
X
CHP Al l X X X (fac None
inst g
X
Buffer Al X X (fac None
inst g
X
Dome st Al X (fac None
water .
inst g
Heat i Const X
circu suppl X X (fac None
inst g
) Outdo X
Heat lltemper| y | X (facl nNone
crrcu nor ma inst g
Outdo
Heati|t emper X
. . X X | X X (fac None
circuldeacti )
! i nst a
at ni
Outdo
temper
Heat i and am X
. temper| X X X X (fac None
circu . .
wi t h inst g
deact i
at ni
. X
H.eat'Heatin (fac None
circu .
I nst g
Table 10.2 Temperature Sensors Heating Circuit
Compon| Operat|] FT|FT|IRT|FT|RT RmT Connec
utiliz TOP| MI D| BOT| CHP
Heat i Const X X X Requir
circu suppl (fac
inst g
Heat i Out do| X X X X Requir
circultemper (fac
Nor ma inst g
Heat i Out do| X X X X X Requir
circu|ltemper (fac
deacti inst g
at ni
09.10. 214 165
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Heat i Out do| X X X X X Requir
circu|ltemper (fac

and inst g

ambi e

temper

wi th

deacti

at ni
Heati|Heatin X Requir
circu (fac

inst g

Table 10.3 Actuating EIl ements

Component Operating mode / Connection opt
Circulating pump Hot wateditsamlar/g Required
for buffer t
Hot water char None
2nd heating c Required
Addi tional hea88r Required
c1 / cC2)
Tank On/ Of f Required
Parallel opera Required
Remote monito Required
10. 4.1 Return Controller Group
The mixer [/ diverter valve and actuator affect
t he mCHP by diverting coolant back to the pl at
7.2). The pump circul ates the water xtchhraomwgeh t h
|l oop.
The maxi mum power for pumps and mixer valves:
Figure 10.3 shows the factoryEstammiamal ¢ def atul
panel of the mCHP from the return controller
actuator.
Pl ease consult the factory or vendor | iteratur
controller group components (i.e., make a modi
166 09.10. 214
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Opt

09.

Figure 10. 3 MCHP Return Controller Group Cont
Pump: -GrndWNt-BLk / MIxwee-BORIwn-WEL

enabl e micr oCHP

%gzgi, Potefitrieel (dry) cont ac:

connect @ = (12VvV/ 10mA) . Remove bridge f

Figure 1u. 4 MCHP Remote Contr ol Contact ¢

i onal l nputs

The mCHP may be remotely enabled. A jumper wir

connector in the Low Voltage section of the ¢

Figure 10. 4) .

Connect the mCHP external di sabling / enabl i n¢

contact (U=12V, I max=10 mA).

A second heating circuit for the optional seco

sensors can vary from the first circuit. Paranm

NOTH:he temperature | imiter of an under fl oor
and be wired in series with the activation
I f the temperature rises above the setpoin
valive shut. The selector switch must be des

to both heating circuits 1 and 2.

Possible outputs to be connected for heating c

A Mixer wvalve On/ Off: controls the supply
various position settings.
A Pump: circulates the water in the heating s
A Mal function: external mal function message
control system) series C: relay contact (sh
10. 24 107
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10.

10.

1068

Peak |l oad tank: for the option Apeak | oad tanik
tank, gas boiler) peak | oad tank release is |
tuning: series C: relay contact (shutter) max.

Backup heater wunit:

Pump outputs: hot water charging pump [/ <circul
Oon: El ectrical meter monitoring.

5 Installation of the Outdoor Sensor, Tank
5.1 Gener al I nformati on

Supplementary information is needed for instal
when used with a peak |l oad tank.

The supplied standard sensors mu s t be i nstal
mal functions may occur. The Ft Tot is the cont
peak | oad tank and the speed control ofethe mC
hydraulics examples in Appendix B) mus$t ime i ns

(1015 cm) below the shared supply connection i
must not be placed above the suppl yantpoennniencgt.i on

't must not be installed in the pipeline of th
not always the circulated hot water area (over
i nstall FT tot (as shown iendihx B)ydirrmut hespra
sensor sl eeve. Take care that the | ocation of

continuously wide temperature fluctuations as
adjustments of the CHP and the peak | oad tank.

Al ways wuse the recommended buffer tanks for t
operati on.

09.10. 24
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I nt egr
N, NW (ootional)
Figure 10.5 Placement of Optional OQutdoor Sens
A ue?
] (| ()
o
| % \ \J
U
'.
Figure 10.6 Installation of Sensor on Pipe
10. 9.nxtallation Supply Sensor [/ Tank Sensor
Standard Sensor
Depending on the system configuration, additio
tank may be necessary. For these purposes a st
accessories program. The standard sensor i s d
sensor , e. g. as a tank sensor, in a tank sens
di verter or in the sensor sleeve of heating ci
i mmersion sleeve a safe contact betwAppl genso
t her mal conductance paste. I n order to guar ant
flattened at one side.
| mpor tTehret :i nstall ation of the shared supply sc¢
supply heat flows (CHP+tank) meet. Therefo

exact positions must be taken from the hy

09.10. 24 109
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dr awings. Configured buffer tanks suppli et
correct flanges.

10. 5. 3 l nstall ation of the Outdoor Sensor
OQutdoor Sensor
Attach the outdoor sensor to the side of t he h

rooms. I f this side cannot be definitively det
northern or nort hwestern side of tthree howtsda o rF «

temperature the device should be mounted at ap
facade for buildings of wup to three stories. |
and the 3rd story. The sensoproltecatidomos h pulrd
drafty and should not be exposed to direct ins
3.3 feet (1 m) from vents on the outside wall
the accessibility ofwdhe-waddeammluyntli mgatmagyn,beonmn
5 G
W
\OR(n
«’—p;
sl =20
[r—"
L:
Figure 10.7 Optional Outdoor Sensor and Housin

10. 5. 4 Mounting the Optional Outdoor Sensor

Remove the cover panel from tthe walsle wintdh f Z22s3$ &
top of the mounting hol es.

The device must be attached to the wall in the
The cable entry (3) must point downwards. Run
x 0.7% om site and pull in from below through
panel

Water i mpermeability of the sensor and the bui
routing as well as appropriate care and attent

100 09.10. 24
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ecopdwmecr oCHP I nstallation
10. 5.5 Room Sensor

Il nstall the room sensor (Figu3echbl|l@&) using 20
Follow these guidelines:

A Do not install near a heat source that may
A Do not use any direct insulation.

A lnstall in the main |iving area (for instan
A lnstall the sensor 5 feet above the floor.

{_@.6 Connection Scheme

IZIAII electrical connections are in the connect
connection section on the rear side of the mCH
The temperature |l imiter of wunder floor heati ng
mu st be wired in series with the activation o
Il nstall per national and | ocal codesthlef pume t
switches off and the mixer valve 2 is shut. Th
grid voltage.

Note: The primary power wires from the isolatd.i
3position terminal bl ock | ocated inside the po
10 AWG, 194 AF (90 AC) wire. Follow the wirin;t
| ocal codes.

10. 7 Strain Relief

Al connections must be provided with strain
The connection panel on the back of the mCHP p

Il nsert f |l at bllnasdeer ts cfrleawtd rbiPraedrl s beewdnineet or back
push orange release tal hientteraomraéd ctbhd roctker rhiorc&li n

towards commaegtomr.el ease and pushr woutwtpl ace. Sl i
connector. Remove the
screwdriver to lock the wire in pla

1012 09.10. 24
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Figure 10.9 Securing Wires on Terminal Connect

Figure 10.10 Tightening Cable Strain Relief Nu

e el
mﬂmmmmmm-mw
g -

o | #s
Jan
o
=

Figure 10.11 Terminal LayoutSee@ mCHP (Basic | n:

Appendi x A, Figure A.2, for the connection

09.10. 24 1013
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10.

1014

mi croCHP I nstallation
8 LV/HV Board Connections
El ectrical connections on the | ow and high v
connector s. The sensor, heating <circuit pump,
respective connecting plug, which is color <cod
and sdcwieh cl amps. The -wabkeets embsbl bgyiar onb

provided with wire end sl eeves.

9 AC Coupling Requirements

I n order omplitiwanah nUk 1741 RultehrXcradHPSB, SA
maye AC couputedciaveypthed UL 1co4nd | BRiful Ani ng
inverThesi mul grtiedd ( AC gooutpolaxirodgsddet ai l ed in the fo
section.

10. 9. 1 micr oCHP

The protection functions of the maxidmusm mul at

clearing times |isted imalt hweolftod d @ wa mdy/ d ra bfl reesq
condi Thes®e. ranges will l' i kely need to be adj
inverter in the field upon installation.

Tabl ee2APbnor mal Vol tage

Vol tage Range Clearing Time (se
(% of base volta
V<50 0.16
50vV<88 2.00
110<V<120 1.00
vO120 0.16

Table 10. 13 Abnor mal Frequency

Frequency Range ( Clearing Time (se
>60. 5 0.16
<59. 3 0.16

09.10. 24
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09.

I nitial Operat:i

|l ni t i1 al Operation /

Only trained service technici anscomani sisniotniianlgl.y
Adjust ments and settings are made and recorded

Refer to the microCHP Operating Manual or
Operating Manual

, for

10. 24
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I nitial Operation mi cr olCH$t al | ati on Mal
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Mai ntenance

12 Mal ntenance

09.

After every 4,000 operating hours, or at | east
by a trained service technician. Mai ntenance i
engine (spark plug, ignition caklé, aai peafdr mi
checks, such as of the exhaust gas adjustments
Ref er t o t he mi cr oCHP 4,000 Hour Mai nt enanc
mai ntenance schedul es. Refer to the microCHP (
Manual for information on troubleshooting code

10. 24
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Summary for the Pl a

13 Summary for the Pl an

13.1 Scope mifcrdoeClHIPy eirrycl udi ng heating control an

per the purchase.

A For further assembly components refer to t

13.2 I nstallation Location

Aln order to provide access for maintenance
clearances as illustrated in Figure 5.2 mus

AFor safety reasons, the installation room m
regulations (see Section 1.1 and Section 5)

AThe venting system shall be designed and c«
sufficient to convey the vented gases outdc

AThe electronics are cooled via the electro
unobstructed the ventilation sl ots | ocated
cabinet.

13. 2.1 Taking steps against noise and vibrations

AAl |l eads to and from the microCHP must b
cabling, and expansion joints.

AThe cables and hoses must hang |l oose, i.e.

AThe microCHP can be placed on the provided
using other dampers the unit must be secure

AThe installation surface must be | evel, ot h
due to vibration.

AAl | (connecting) pipes must be installed wi

Alf possible, the microCHP should be mounte
support of 882 I b. (400 kg)), decoupled froc

ANo opent hrmadgh heami a(peroom to | iving spac
chut es, cabl e duct s, et c.

AA separation of heating rooms from |iving s
cost effective t hpwarbduidadm.g in a noi se

09.10. 24



131

Summary for the Planner mi cr oCHP I nstall ati ol
13.3 Hydraulics
AThe supplied water circulation pump and mi:
installed according to the supplied instruc
AA filter and a dirt separator (e.g., Spiro
return.
AThe condensate drain: drain trap (microCHP
install ed. (see Figure 7.1 and Section 7. 1.
AThe exhaust gas pipe condensate of the hous

13.

trap

ABehin the drain trap the condensate must

X
(i f safety regulations permit).
d
the sewage water system or, i f required, i
n
v
u

condensate flow rate: 0.5 gal/hr. (2 L/ h)).

AObse e the correct mounting direction of
instructions and the vendor | iterature).

AAObs

vend

e
0
ADo not size the (potentially speed control
so that a temperature difference of approxi
h
s
p
n

-

rve proper connection of the heating s
r- literature.

[
for eating systems with radiators.

APres
1.0

ACl ea

ASufficient heat consumption must be secure
below 140 AF (60 AC) return and max. 167 AF

ure drop above the plate heat exchange
si (0.07 bar).

, i . e. , flush old heating systems befo

Gas Supply

AThe gas supply must be installed by a |licen

AThe components used must comply with the re
installed in accordance with the assembly i

AThe gas hose must comply with the effecti\
vi brations of the microCHP; wuse the gas saf

AAn easily accessible gas valve must be ins
ti me.

AThe gas control path of the microCHP must n

A(Lead) seals must not be removed.
AThe microCHP must be installed according toa

09.10. 24
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13.

13.

09.

5

10.

Air Il nl et Pat h

ASupply the combustion air from outside of t

AMaxi muemgth of supply pipe with 2.8 in. (7C
with a maximum of six 90 degree bends.

Summary for the Pl a

AThe provided connection adapter must be use

Exhaust Gas Path

AUse approvegriloiodt ek hlamask gas pipe (high pr
AFor the exhaust gas pipe we recommend high

AMaxi mum | ength of exhaust gas pipe with inn
65 ft. (19.8 m) with a maximum of six 90 de

AThe provided connection adapter (high tempe

Tank

ABuffer tank sizes of 200 or 250 gallons (75
better decoupling and storage of the heat f
but helgehetrri cal demand. See Section 6 for m

AThe minimum usable tank volume must be at |

Alt is imperative to observe the correct ins

24
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Install ation Manual
Spare Parts
I f you require spare parts for
Axiom Energy Group
2050 Energy Drive
East Troy, Wisconsin 53120
USA
Phone: 64-B82325
FAX: (26287642
Website: wewwmeragkyi.ocno m

10.

24

Spare Parts

your

mi cr o CHP,
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1 mCHP

2 Buffer tank

3 mCHP pump

5 Hot water charging pump

8 Check valve

9 Automatic mixing valve hot water

10 Return mixing valve

10a Components to regulate the mCHP return temp
11 Cold water group

12 Safety valve

13 Air vent/separator

14 Expansion tank

15 Regulating valve

17 Thermostat

18 Strainer

19 Rinse connections

QOdt - Outdoor temp sensor

Auxiliary boiler, modulating

Hcirc 1 pump - Heating circuit 1 hot water pump
Hcirc 2 pump - Heating circuit 2 hot water pump
RmT - Room temp sensor

RT H1 - Return temp heating circuit 1

RT H2 - Return temp heating circuit 2

ST1 - Top hot water temp

ST2 - Mid hot water temp

ST3 - Bottom hot water temp

FT Tot - feed temp total

FT H1 - feed temp heating circuit 1

FT H2 - feed temp heating circuit 2

Odt

12

System temperature 70/50 °C

40/30 °C

|
From 240 VAC 1-Qhase_'_} “

|SO '13

t 2 =2 conductors
}3 =3 conductors

}4 =4 conductors

/ Radiant
Heat
Cooler
—D FTH1 2 ——[ FT H2
3
Complementary
i 8
boiler 3
max. 65 kW Hcirc. 1 Pump Heirc. 2 Pump ,; £
2 n 4 F———ptg—l
RTH1L 2 I
RT H2L
Hcire. 1 Mi
D o — Hcirc. 2 Mixer
z 1 !
~ > e > e )
(=)
F_|I 3 Low loss header |
|
L = D] )
Low loss header
8 13
14
— _Z_——,
l 5 8
Recirc Pump
2. FT e’
total 8 )
i 9
- Cold Water
<2512 1. [ aiﬂ‘ et
middle i= I 11
2 ST3 . |
bottom 2
L")
ST1 Top




mi cr oCHP

Fi

10. 23.

gur e

20

A.

1

mi

I nstall ation Manual

croCHP C Mai

n

Power

Schemat.i

c

A-1



' LILISY RAE

Lyadlttlre2y al ydzf

t

YA ONR/

(yuasaid jou si Jawiojsuel)
uolje|os! JI paAowWal 8q Jsnu)

I@. |||||| 2
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_ _! Jamod
184 | —liossading
I3 abing
nun yo _ -
Juol4 o| )
. N Peak load tank control
& «— max. contact rating 230V/10A
= [\ —  Caution! External Voltage!
~ = [ Fault signal contact ~A
o =) ~— max. contact rating 230V/10A
—> Caution! External voltage
IBEs
& W Zl(\) K Hot Em_ﬁmﬁﬂ.
B[] T 1 recirculation pump
> N
Hot water tank
4 B R IO | S———— !
T~ N
10
o
1 =
@& =N i mMCHP mixer
ES _
N T A
o> ||z ER
® o 5 =N | mCHP pump
EQC [ON]ecee e |
=2 B
Oo° N 1[N
> m I g a0\ Q M_wm::@ circuit 2
°os | =z 1 ixer

o N A

= | K N
. — (Y]

— = N UAU._ Heating circuit 2
57 me_% I Pump
-~ . [N
¢ g [20[0N Q._ Heating circuit 1
82 | ZI(N “ Mixer
(C [QV] SE— -
o m. M % UAU._ Heating circuit 1
.“m T BN “ Pump
A % RS485
58 (2 Enable mCHP
_M_% 3 [ NE— Potential-free contact
e |S N connection (12V / 10mA)
o© 2 (remove bridge for use)
1 1N
xR V.h i
E o~ N . heater connection
e p— terminals 7-8-9/C1-C2

() = %

w = Electrical supply impulse
e = W N potential-free connection
— == [N contact (12V / 10mA)

O d

> w N @ Outside temperature

= [N

o= N H mm Tank temperature
m ﬂ % N bottom buffer tank

e N % Tank temperature

" nsS N center buffer tank

[

3 m - N \\&ml_ Tank temperature

oo | PF () hot water tank

T <

[P N 5 Return flow temperature
L N Heating circuit 2
N N \\HW_ Initial *mmn temperature
(g o N Heating circuit 2
B N “ﬁ_ Return flow temperature

N Heating circuit 1
e N \\HW_ Initial feed temperature
[T N Heating circuit 1
e [N \\HW_ Initial feed temperature
e N total
3

_m N \\H_J Room temperature
x A
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~—] x Peak load tank control
& I «— max. contact rating 230V/10A
i —IQN J— Caution! External Voltage!
~ = R Fault signal contact A
& =) = max. contact rating 230V/10A
, — Caution! External voltage
v -~ | Z
15: ER—0O, ot
o ~ ] \ recirculation pump
> —[\)
3?3 W ST Feed pump
o & \ | Hot water tank
33 e
(g N T
1 EN®
22 QR I mCHP mixer
[ (] ——— -
o ||z ER
o c § [ZIN H mCHP pump
8=z ||E< [ ------ ]
— =]
o> o~ [29IN
> 5 ¢ & [do ZQ._ Heating circuit 2
® E 5= [ZIN I Mixer
2 N - K
o — o™
— s g LZHHHMHY Heating circuit 2
- N i Pump
il (o |
- = 19lN
¢ £ [do[(N Q Heating circuit 1
_“,nu. = |z “ Mixer
1 E—— L
s g M @UAU._ Heating circuit 1
'S N X 1 Pump
1£2 R L
25 | © % RS485
L
Sg |29 Enable mCHP
W_% 3 |ae> NE=—= Potential-free contact
3e |SW NE== connection (12V / 10mA)
o k] (remove bridge for use)
@ [N
o R
o R V. heater connection
 pe— terminals 7-8-9/C1-C2
V N
o | TER
0 = = Electrical supply impulse
- = W _ potential-free connection
m == N contact (12V / 10mA)
> M N @ Outside temperature
= N
o= 3 mm Tank temperature
m ® % bottom buffer tank
~ A N \|.Hm|_ Tank temperature
= N center buffer tank
w
o >
2 m =3 N m_ Tank temperature
o | PF N hot water tank
<
.m. el [ \ 3 Return flow temperature
xT 3 Heating circuit 2
A N @ Initial feed temperature
wI N Heating circuit 2
o J ||‘H.M,|_ Return flow temperature
xT ) Heating circuit 1
o N @ Initial feed temperature
wT N Heating circuit 1
-5 N & Initial feed temperature
Mep AN total
5
ke N H_W_ Room temperature
i A
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l° o| /,\@;\\ i Utility-Interactive Interconnection
Building Line 2 A ,‘,LJ \,/\_:‘ D o System Equipment
. AT .
Breaker —— : = 3 > B e
Panel Earth Ground \ S ) / ";q‘
1 Phase \C ‘ ;’ <l -
to panel \ / [><<]|
120/240V — - ) <
\\;::j;, To Grid f‘:’"jl c us
Net Meter T 15TE
3127400
1] i =
[ mn ] I Ground Isolation Transformer —
i 1
- n : Line 1 .
13 e
30am
h P — Secondary
ne Ground to
(= == | X2 & X3 Transformer
n External 240 VAC
=== 30 amp 2 pole
o Disconnect switch
(=== =] micro-CHP
[ ]
| Contact utility company H5 AC Generator
(=== on disconnect switch
1° L] 19 requirements 30 amp
‘I: = breaker
[ mm ] )
Primary Ground (Green)
[= == =]
[ mm ] Neutral (White)
[ Line 1 (Black)
[ -] Generator/Inverter Ground
[ e ]
- Transformer Specs: 1. Connect X2 and X3 together.
[mo= s Cutler Hammer S20K11S07N 2.H3 and H4 are not used and
1 7.5 KVA, 60Hz, single phase, should be wire capped separately.
Pri. 240x480 VAC 3. Connect H1 to H5 (Line 1) .
Sec. 120x240 VAC 4. Connect H2 to H6 (Neutral) -
© = NOT TO SCALE
Invertsr Specs: Generator specs: CONFORMS TO UL STANDARDS:
- Dri . . . ANSI/ULSTANDARD 2200 Title:
Make: Drivetec Make: Elektro Motoren Werk Brienz ANSVUL STANDARD 1741 ELECTRICAL WIRING Single Phase 120/240V Service
Model: Zeus Model: Class 4211-01 /
Power 6 kW 4.7 kw AC, three phase
Input Vol(;atl;le +/- 130 to 300 Vp, permanent magnet CERTIFIED TO CANADIAN STANDARDS: Author;  P.J. MORALES
trapezoidal liquid cooled
Output voltage 230 VAC, 60 Hz gﬁ%fégggﬁg;};d 3'11000 o4 Date:  27-June-2012 Sheet: 1of1
CAN/CSA STD 22.2 NO. 107.1-01 Revision:  F Eco-Grid

10.

Figure A.3 microCHP Electrical Wiring, 1 Phase 120/240V

23.

20
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