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Dear customers:

In order to use this machine safely, please read this user's manual carefully
before using and installation, especially pay attention to each notice remark
for usage and maintenance. Also keep it carefully for later use. Heat pump
water heater is a professional machine, it may cause damage or hazard when
wrong installed. Relevant installation and maintenance shall be done by
technical people. Please contact our installation service for reference.

B This appliance can used by children aged from 8 years and above and persons with
reduced physical, sensory or mental capabilities or lack of experience and knowledge
if they have been given supervision or instruction concerning use of the appliance in
a safe way and understand the hazards involved.

Children shall not play with the appliance .Cleaning and user maintenance shall not
be made by children without supervision.

B Children should be supervised to ensure that they do not play with the appliance.

B The specifications of fuse is: AC250V, 3.15A.

B The appliance must be fitted with means for disconnection from the supply mains
having a contact separation in all poles that provide full disconnection under
overvoltage category III conditions and these means must be incorporated in the
fixed wiring in accordance with the wiring rules.

Please make sure that the unit and power connection have good earthing, otherwise
may cause electrical shock..

B The running range of the heat pump:

(1) Cooling : outlet water range:2 ~28°C, the ambient temperature
range 20 ~43°C;
(2) the pressure of water : 14 ~ 18kpa

B Do not forget to connect the ground wire B Use an exclusive power source
with a circuit breaker

J

o d

< earthing




ICE BATH CHILLER HEAT PUMP

1.Performance data of Ice Bath Chiller Heat Pump Unit

Model BYS15-013S
Refrigerant Type/g R32/530
Rated Cooling Capacity Al 2800
BTU/h 9550
Cooling Range T 2~28
Cooling Input Power w 832
Running Current Cooling A 3.9
Maximum Current A 5
EER W/W 34
Power Supply V/PH/Hz 220/1/50
Compressor Type Rotary
Compressor Nos. 1
Fan Motor Nos. 1
Fan Motor Input \%% 25
Fan Speed RPM 950
Noise dB(A) 45
Water Connections @20 hose connector
Water Flow Volume m’/h 0.8-1.2
Water Pressure Drop Kpa 10
Unit L 631
Dimension w mm 466
H 515
. L 720
DIi):rllcel:sI;%n w mm 500
H 545
Net Weight 46
Weight Gross Weight kg 50
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2.The dimension for heat pump
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ICE BATH CHILLER HEAT PUMP
3.Wire controller operation guide

Display of the wire controller

© Under start-up state, LCD screen left side displays the water inlet setting temperature,
right side displays the current water inlet temperature ; Under stand-by state, LCD
maininterface only displays the current water inlet temperature on the right side .

© Under start-up state, LCD screen displays heating or cooling or auto symbol; Stand-by
state , LCD screen does not display heating or cooling or auto symbol ; Defrosting state,
LCD screen displays defrosting symbol " 3‘?{*‘ "

© After setting Timer On / Timer Off , LCD screen displays timer symbol "ON","OFF".

1). Definition of LCD Controller Buttons.
O " "for ON /OFF and Return

@ When the main interface is not locked, press " "and hold for 1 second to turn on or

turn off the heat pump.

@ Press " " and hold for 5 seconds to unlock.

@ After entering parameter or clock setting, press " "once to return to main interface.
o @ "for Different Mode and Status Inquiry

@ Press " @ "once to switch the working mode. Continuously press this button , the

modes circularly switches as follow.

Auto @ -\

Cooling 3
Heating 3§

@® Longpress" @ " for 5 seconds to enter parameter setting status inquiry.
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1). Definition of LCD Controller Buttons.
© " (&) "&" (¥) "for Up & Down

@ Under start-up state, press " @ "or" @ " to directly adjust/set the target water
temperature .

@ Press" @ "and " @ " @ "to check and adjust the parameters.

@® Longpress" @ " for 5 seconds to switch on or off the auxiliary heater function . When
auxiliary heater symbol" @, "is displayed, system allows to start the auxiliary heater
function.

O " "for Timer

@ Press " "once to enter Clock setting, meanwhile press " @ VAR @ " to adjust the
time.

@ Long press " " for 3 seconds to enter the setting of Timer On and Timer Off (Totally
you may set 2 sets of different Timer On and Timer Off), and press " @ " @ "to

change the time, details see Timer On/Off setting in following part.

2). Wire Controller Operation
© Keyboard Unlock

sound, keyboard is unlocked.

@® Under locked state, long press " " for 5 seconds at the same time, after “Dee —”
9O® OQO®
© Clock Setting

@® On main interface, press " "once, to enter clock setting interface, at this moment,

the hour time for clock setting shows and flashes.

@ Press " "or" @ "can set the hour time for clock.

@ After setting hour time, press " "once, then only minute time shows and flashes,
then you can press " @ "or" @ " to set the minute time for the clock.

@ After setting the minute time, press " "once to confirm and save all the setting to
current live clock time, meanwhile to exit the setting interface and return the main

interface.




ICE BATH CHILLER HEAT PUMP

2). Wire Controller Operation
© Timer On & Timer Off Setting

Timer setting

Timer on Timer off
setting setting

@ @ @

@ On main interface, long press " " for 3 seconds to switch among 2 sets of Timer

setting.

@ After entering the Timer On setting interface, press " "once to enter current Timer

On setting interface, at this moment, the hour time of the clock flashes, press " @ or

" @ "to roll up or down to set the Timer On hour time.

@ After setting the hour time for the Timer, press " "once, the minute of the clock

flashes, then press " @ "or" @ " toroll up or down to set the Timer on minute.

@ After setting the minute for the Timer, press " "once to confirm and save all the
Timer On setting, and s witch to Timer Off setting interface. At this moment, the hour
time of the clock flashes, then press " @ "or" @ " toroll up or down to set the
Timer Off hour.

@ After setting the hour time for the Timer, press " " once, the minute of the clock
flashes, then press " (&) "or" (¥) " to roll up and down to set the Timer Off minute.

@ After setting the minute for the Timer, press " "once, to confirm and save all the
setting for Timer On/Off.

@ In the Timer setting interface, press " @ "once to switch 2 sets Timer settings. The

setting method for the second group is the same as that for the first group.

@ [n the Timer setting interface, long press " " for 3 seconds to cancel this Timer On /

Timer Off function.
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2). Wire Controller Operation
© System Parameter & Status Inquiry

@ On main interface, press " @ " 3 seconds to enter the inquiry interface of temperature

sensor status, press " (&) "or" (y) " can check each parameter status.

State State content Range Default value | Remark
00 |Water inlet temperature sensor -30~99°C |Actual testing value
01 Water outlet temperature sensor -30~99°C |Actual testing value

02 |Condenser coil temperature sensor | -30~99°C |Actual testing value

03 |Ambient temperature sensor -30~99°C |Actual testing value
04 |Exhaust temperature sensor 0~125°C |[Actual testing value
05 |Gas suction temperature sensor -30~99°C |Actual testing value
06 |Real-time opening for EEV. 10~47(*10) | Actual testing value
07 |Inside coil temperature sensor -30~99°C |[Actual testing value
@ Press " @ " for 5 seconds to check parameter setting value, press " "or" @ " to
check each system's parameter setting value.
Digit Meaning Range Default Adjust(yes/no)
Target water temperature . o
20 (cooling mode) 2-28C 3C yes
Target water temperature . . : P
21 (heating mode) 15-40°C 40°C Adjusted by technicians
Total working time of . ..
22 compressor after frosting 30-90MIN 45MIN Adjusted by technicians
Setting initialization temperature . B . ..
23 eor defrosting -30-0°C -7°C Adjusted by technicians
Temperature of exit defrost . . . ..
24 under heating model 2-30°C 13C Adjusted by technicians
Time of exit defrost . ..
25 | nder heating model 1-12MIN SMIN Adjusted by technicians
Electronic expansion valve control
26 |selection 0-2 2 Adjusted by technicians
O:none l:manual 2:automatic
27 |Automatic restarting 0-1 1(have recording) | Adjusted by technicians
Model(cooling only/heat pump/ . ..
28 auxiliary electrical heating/hot water) 0-3 0 Adjusted by technicians
Working mode of water pump
20 | iniheat pump i stand by mode, P reehed 0-1 1 Adjusted by technicians
1:water pump automatically turns off after compressor
stop for 30s.
30 |Target water temperature(Auto mode)| 2-40°C 27C Adjusted by technicians
31 [Returntemperature setting 1-5°C 2°C Adjusted by technicians
32 |Inlet and outlet water off set temp. -15-15C 0C Adjusted by technicians
Temperature difference between gas . . . ..
33 |suction and evaporator tube -15-15C 5C Adjusted by technicians
Manually control steps for electronic . ..
34 expansion valve 0-50 35(*10) Adjusted by technicians
Refrigeration electronic expansion . ..
35 valve steps 1 0-50 35(*10) Adjusted by technicians
Refrigeration electronic expansion . ..
36 |yalve steps 2 0-50 35(*10) Adjusted by technicians
Refrigeration electronic expansion . . .
37 valve steps 3 0-50 35(*10) Adjusted by technicians

6
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2). Wire Controller Operation
© System Parameter & Status Inquiry

Digit Meaning Range Default Adjust(yes/no)

Refrigeration electronic expansion . ..

38 |Lalve steps 4 0-50 35(*10) Adjusted by technicians
Minimum water inlet temperature . . . ..

39 (Second set point) 20-25C 25C Adjusted by technicians
Maximum water inlet temperature . . . ..

40 (Second set point) 35-40C 40°C Adjusted by technicians

41 |Temperature switch 0-4 0 Adjusted by technicians
Refrigeration electronic expansion . ..

42 |valve control selection 0-1 1 Adjusted by technicians

43 |Cooling target superheat -15-15C 2°C Adjusted by technicians
Atmosphere light mode . ..

44 10.0FF 1:0N 0-1 0 Adjusted by technicians
Total operating time of ozone 30-120 . ..

45 generator MIN 60MIN Adjusted by technicians
Total shundown time of ozone 120-360 . ..

46 generator MIN 360MIN Adjusted by technicians

47 |Reserve 0 0 Adjusted by technicians

@ On the interface of Parameter and Status inquiry , if not pressing any button within 10
seconds, system automatically exit the inquiry interface and return to main interface;

or to press directly " "also return to main interface.

© System parameter setting

@ Under stand-by state, to check the Inquiry interface, if current displayed parameter are
system parameter, press " @ "'may enter to current parameter setting interface.

@ On the interface of parameter setting, press " @ "or" @ " to adjust the current
system parameter setting value. After parameter value is set, press " @ "again to save
current setting value, and exit current parameter setting interface.

@ During the parameter setting , if not pressing any button within 10 seconds, system
automatically save current setting value , exit setting interface and return to main
interface. Or to press directly " " button also return to main interface.

@ Ifthere is no operation for 2 minutes ,it will enter the key locking state.

@ Any pressing on the LCD controller will lighten the background light, if no any other

operation within 10 seconds, background light will be off.

PP 03: Coil
temp sensor
failure

System param eter

setting
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3). Connect WIFI

© Download and install "Smart Life( () )" software.
@ For Android System

Find out "smart life" in the google play, download and install " (3 ".

@ For IOS System
Find out "smart life" in the APP Store, download and install " () ".

@ After installation, click the desktop " () "icon to start the software.

© Software registration
@ Registration
<> Users without an account can apply by clicking the "create new user" function on the
login page: create a new user —input the country/region and mobile phone number —
get verification code —input verification code —set password —complete, as shown

in the following sequence:

Mobile = .1l 8318:24AM| | Mobile = a1l (8318:24AM
<
d Register
Country >

Mobile Number/Email

Log In Get Verification Code
( Signp ) B
Tickl"\/ "
Try now I Agree User Agreement and Privacy Policy
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3). Connect WIFI
Mobile = a1l B318:24AM| | Mobile = all (8318:24AM
< <
Enter Verification Set Password

Code
/E >

Use 6-20 characters with a mix of letters and numbers

Verification code has been sent to your mobile phone:
Resend
Didn't get a code?

Done

> After registration, you need to create a home: create a home — set home name — set

home location — add room — finish, as shown in the following sequence:

Mobile = il 8318:24AM | | Mobile = il (8318:24AM
= < Home Management
O Tap to Set Nickname S /]
) My Home . . E / >
J
‘/@ Create a home |4
A Home Management >
£ Message Center > Join a home
[0 FAQ & Feedback >
[1 More Services >
(© Settings >
ol e; ®
Home Smart Me
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3). Connect WIFI

Mobile = a1l (8318:24AM

Cancel Complete Home Information Save

Home Name* Enter <
Home Location  Set <
Rooms:

Living Room

Master Bedroom

Second Bedroom

Dining Room

Kitchen

Study Room

Add Room

[l

v

© Login

@ Existing accounts can be directly logged in, as shown in the following sequence:

Mobile = a1l (8318:24AM| | Mobile = ull 2318:24AM

Log In

N
Q Country

Please enter your account

dd b

Password

( LOg In ) Log In
Slgn Up IEI/ Forgot Password

Login means that you agree with
Try now User Agreement and Privacy Policy

@ If you forget your password, you can click the "Forgot Password", then you can log in again

according to the prompt operation.

10
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3). Connect WIFI
@ After logging in and creating a home, you will enter the interface of the intelligent life APP.
Mobile = .l (3318:24AM
My home
O @®
_:/Q\:_ Sunny
All Devices Living Room Master Bedr...
No devices
Add Device
o & ®
Home Smart Me

© Software configuration

@ WIFI module configuration steps

Step 1:
<> Open WIFI function of mobile phone and connect Home WIFI. Home WIFI must be able to
connect to Internet normally. The heat pump controller should be located within the rang of
the Home WIFIL.

Step 2:
<> Operate the wire controller: at the same time, long press " "and " " for 3 seconds to
enter the intelligent distribution network mode, the " «m# " icon flashes, and the mobile phone

can start distribution network.

11
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3). Connect WIFI
Step 3:
<> Open the "Smart Life" app, log in and enter the main interface, click " . " in the upper right
corner or "Add Device" in the interface to enter the device type selection, and select " Water

Heater(Wi-Fi) " in the "Large Home Appliances" equipment to enter the interface of adding

devices.
Mobile = Il 8318:24AM Mobile = il (8318:24AM
Family name —t My home
. v . < Add Manually ~ Auto Scan =
—:\O':— Sunny
m Electrician
All Devices Living Room Master Bedr... Lighting
- Water Heater
Large 4_@
—— Water He_att_er Water anter
No devices Home Ap... BLEAWERD | (W-F)
. Kitch_en \@
Add Device Appliances
m/ Security &
Sensors
Exercise &
Health
@ 03 ®
Home Smart Me

Step 4:
<> After selecting "Water Heater(Wi-Fi)", enter the WIFI connection interface, enter the WIFI
password connected to the mobile phone (which must be consistent with the WIFI connected
to the mobile phone), and click "next";
<> After entering the next interface, after confirming that the wire controller has selected the
intelligent distribution network mode and the " «m# " icon is the flash state, click "confirm

the indicator is blinking rapidly", and then click "next" to directly enter the device connection

state.

Mobile

—
—

= all (8318:24AM

—_—
—

= all 8:24AM

Mobile

Cancel

Select 2.4 GHz Wi-Fi Network
and enter password.

If your Wi-Fi is 5GHz, please set it to be
2.4GHz. Common router setting method

© ©

o 2.4cH: o 5cHz

= ASDF

-_
-V

& Password

2”7

1]

Next

Cancel EZ Mode <+

Reset the device first.

Power on the device and confirm that the indicator is
blinking rapidly.

Note: please complete the network distribution
within 3 minutes after resetting the device.

Perform net pairing as prompted. >
Tick "V "

Confirm the indicator is blinking
rapidly.

Bl

v

Next

12
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3). Connect WIFI
Mobile = a1l 8318:24AM
Cancel
Adding device...
Ensure that the Wi-Fi signal is good.
Ensure that the device is powered on.
01:59
O O O
Scan Register on Initialize the
devices. Cloud. devices.
Step 5:

<> When "Scan devices", "Register on cloud" and "Initialize the devices" are all completed, the
connection is successful. The system prompts "Add device successfully", then the distribution
network is successful. And then click "Done" to directly enter the main interface of equipment

operation.

Mobile = il (8318:24AM

Cancel

Adding device...

Ensure that the Wi-Fi signal is good.
Ensure that the device is powered on.

01:59
Scan Register on Initialize the
devices. Cloud. devices.

Note: When the WIFI module of the wire controller is connected to the Home WIFI, the

"-mll " jcon will be on for a long time, indicating that the connection is successful.

13
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3). Connect WIFI
Mobile T .1l E318:24AM | |Mobile = 1| 318:24AM
My home
5 = NS
Added successfully _::IO::_ Sunny
IIZ?:/E: L:(gzigﬁgcessfully z Al Di/ices Living Room Master Bedr...
Ice Bath Chiller 0}
far 03 ®
Home Smart Me

© Device interface

@ After the equipment is successfully bound, click the "Ice Bath Chiller" to enter the main

interface. The device operation page is as follows.

Mobile = Il 8318:24AM
Return —¢ ¢« Ice Bath Chiller -/ 46— More: change the setting name,
add a shared user,
Fault information: display the ——>[ ! ::r']"s’g? gﬁgr:epp 01 Water in temp ] and so on
fault information when a fault

occurs

Setting temperature adjustment: the
white circle slides anticlockwise to

407

Water in/Tank temp:

Water in temperature

Current mode

- 28°C

Mode switching ——

» Heating Mode

reduce the temperature, and clockwise
to increase the temperature

—— Setting temperature

L — On/Off key: click to turn on / turn off

— Timing: click to add timing on / timing off

L, @) @ﬁ

14
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4. Maintenance

O To check the water supply device often. You should avoid the condition of no water or air
entering into system, or that will influence unit’s performance and reliability. You should
clear the water filter regularly to avoid unit’s damage by filter’ jam.

O There should be dry, sanitary and ventilation around the unit. To clean the side condenser
regularly for good heating exchanging and saving energy.

O To check the power supply and cable connection often, to see if there is abnormal action or
bad smell about the electrical component. If yes, turn off the heat pump avoid damage get
worse and contact your installer immediately.

O Please discharge all water in the water pump and water system lest freeze the water pump
or water system. You should discharge the water at the bottom of water pump if the units
will stop for long time. And you should check the units thoroughly and fill the system with
water fully before power on the units again.

5.Malfunction and solution

Wire

Malfunction Controller display Reason Solution
Water in temp sensor failure PPO1 The sensor is open or short circuit Check or change the sensor
Water out temp sensor failure PP 02 The sensor is open or short circuit Check or change the sensor
Coil temp sensor failure PP 03 The sensor is open or short circuit Check or change the sensor
Exhaust temp sensor failure PP 04 The sensor is open or short circuit Check or change the sensor
Ambient temp sensor failure PP 05 The sensor is open or short circuit Check or change the sensor
Temp is too much different PP 06 Water flow volume not enough, Check the water flow volume,
between water-in and water-out water pressure difference is too low or water system is jammed or not
. . . Check the water flow volume
Anti freezing under cooling mode PP 07 Water flow volume is not enough . i
or water system is jammed or not
The first time freezing .
protection in winter PP 07 Ambient temperature too low
The second time freezing PPO7 Water temperature too low and

protection in winter ambient temperature too low

Gas suction temp sensor failure PP 08 The sensor is open or short circuit Check or change the sensor

Inside coil temp sensor failure PP 09 The sensor is open or short circuit Check or change the sensor

System high pressure protection EE 01 The system protection was failure Check each protection point of system
System low pressure protection EE 02 The system protection was failure Check each protection point of system
Water flow switch failure EE 03 ls\;ostv::er/little water in water Szte::(;:;;?:ef;ifllz::ztl:(ﬁ'e’

P I ti i ]
(fgy;;;l;[;gll)'n?;))nnec fons wrong EE 04 XZ;(:ll;gctt;(‘;ﬁnectmns or lack of Check connections of power cable.

3 times water-in and water-out temp EE 05 yaz‘t?rr flz:‘;zgi“g&:&;?;‘::gh’ Check the water flow volume,
difference protection in 30minutes 00 10“}3 or water system is jammed or not.

Compressor air exhaust temp too Compressor air exhaust

high protection EE 06 temperature too high Check water flow and gas pressure
. Defrost code

Defrosting display

Communication failure EE 08 Wire controller and The Check the wire connection

PCB connection failure

15
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6. Wiring diagram

ICE BATH CHILLER WIRING DIAGRAM

BYS15-013S
COMPRESSOR
CM oy
sterilization
Rl J[C Y/G
- @
Electronic
e | s | e | s | s | e | expansion
L —L =7| OUTY OUT8 OUT7 OUT6 OUTS OUT4 OUT3 OUT2 valve
I8 H H N7 =1
RY1 Al IN6 3
IN5 C—3—}—t—@ Low pressure switch
o——————eo—| 11 . .
N N2 SW1 SW2 IN4 ———}—t—@ High pressure switch
- IN3 C———t—@ Water flow switch
g COM —¢
2
g I —]
g 7L N2 ol | N —
& T9 T10 w-comMm =
""" T1 T2 3 T4 TS T6 T7 T8
LN '? '? -
2 N2 - -
JE S T7 |Inside coil temp sensor
T6 [Gas suction temp sensor
T2 T4 T5 T6 T7 T5 [Water out temp sensor
220V/1Ph/50Hz Wire T4 [Ambient temp sensor
controller T3 |Air exhaust temp sensor
T2 |Water in temp sensor

Coil temp sensor

16
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Service
1.How To Obtain Service For Pool Owner

If you are having trouble with the unit, please contact the Installer immediately.
1. Provide your Dealer with the following information:

A. Serial # located on back panel nameplate .

B. Proof of Installation Date(Bill of sale or original invoice only)

C. Description of the Symptoms

2.For Installing Dealer

If your customer is having a problem and you as the installing dealer have verified that the cause is NOT
external to my company(such as tripped breaker, clogged pool filter, inadequate pump run time, etc.)
following these steps will help you obtain the fastest service possible for your customer.

1. Help your customer gather the following information:

A. Serial # located on back panel nameplate .

B. Proof of Installation Date(Bill of sale or original invoice only)

C. Description of the Symptoms

3.Will Ever Need Freon

Unless there is a leak in the sealed refrigeration system, the factory charge of freon should last for

the life of the unit. Freon is very stable and should not degrade or breakdown even under severe operating
conditions. If your unit needs freon, then it has a leak, and adding freon will not solve the problem. The leak
must be located and repaired. Fortunately, freon leaks are very uncommon and usually are due to shipping.

Attachment 1
Ice Bath Chiller Heating System Evaluation
1. The charts displayed for an outdoor pool

Energy flows in a heated pool
Energy flows in an unheated pool
Pool temperature

Range of pool temperature(max exceeded for 5% of the time and mini temperature exceed for 95%
of the time.)

Average Pool Temperature

30 —— —
) \v /

20

35

Water Temperature(C)

15

10

Jul Aug ' Sep Oct " Nov Dec Jan Feb Mar Apr ' May' Jun

‘— MaxImum Minlmum‘

17
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40

35

30

25

20

Pool Temperature(C)

Pool Temperature Range

\/\v

N\

Jul Aug Sep Oct Nov Dec Jan Feb Mar

Apr  May Jun

[ == Heated pool max temp == Heated pool min temp == Unheated pool max temp — Unheated pool min temp |

2. The charts displayed for an indoor pool

Energy flows for indoor pool.

Pool temperature during daytime operating period.
Space temperature during daytime operating period.
Space humidity during daytime operating period.
Pool temperature at night.

Space temperature at night.

Space humidity at night.

Some of the charts are.

Pool Temperature(C)

Space Temperature(C)

35

w
o

25

20

15

10

40

35

30

25

20

15

10

Pool Temperature
operating period

— —

~_

Jul

Aug Sep Oct Nov Dec Jan Feb Mar

‘— MaxImum - Minlmum‘

Space Temperature operating period

Apr May Jun

/N

/\_’

~_
~_

Jul

' Aug ' Sep Oct ' Nov ' Dec Jan ' Feb Mar'

‘— MaxImum Minlmum‘

Apr ' May' Jun

18




ICE BATH CHILLER HEAT PUMP

Space Humidity operating period
110

" \// N T

©
o

Space Humidity %
©
o

~
o

60 e

50
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

‘— Maximum — Minlmum‘

The position of installing unit

Top 300mm Above A
Inlet@
\4
Inlet Inlet
gl A - dl A -
- » - »
300mm Above 300mm Above
500mm Above ﬁ

Attachment 2

Installation of the heat pump with the use side water source

( Use side
B S water source

19
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Attachment 3

Common Units Conversion

Linear Measure

1inch=25.4 millimetres

1 foot=12 inches=0.3048 metre

1 yard=3 feet=0.9144 metre

1 (statute)mile=1760 yards=1.609 kilometres
1 nautical mile=1852 m.

Square Measure

1 square inch=6.45 sq.centimetres

1 square foot=144 sq.in.=9.29 sq.decimetres
1 square yard=9 sq.ft.=0.836 sq.metre

1 acre=4840 sq.yd.=0.405 hectare

1 square mile=640 acres=259 hectares

Cubic Measure

1 cubic inch=16.4 cu.centimetres

1 cubic foot=1728 cu.in.=0.0283 cu.metre
1 cubic yard=27 cu.ft.=0.765 cu.metre

Capacity Measure

Britich

1 pint 20 fluid 0z.=34.68 cu.in.=0.568 lite
1 quart=2 pints=1.136 litres

1 gallon=4 quart=4.546 litres

1 peck=2 gallons=9.092 litres

1 bushel=4 pecks=36.4 litres

1 quarter=8 bushels=2.91 hectolitres
American dry

1 pint=33.60 cu.in.=0.550 litre

1 quart=2 pints=1.101 litres

1 peck=8 quarts=8.81 litres

1 bushel=4 pecks=35.3 litres

American liquid

1 pint=16 fluid 0z.=28.88 cu.in.=0.473 litre
1 quart=2 pints=0.946 litre

1 gallon=4 quarts=3.785 litres

Avoirdupois Weight

1 grain=0.065 gram

1 dram=1.772 grams

1 ounce=16 drams=28.35 grams

1 pound=16 ounces=7000 grains=0.4536 kilogram
1 stone=14 pounds=6.35 kilograms

1 quarter=2 stones=12.70 kilograms

1 hundredweight=4 quarters=50.80 kilograms

1 short ton=2000 pounds=0.907 tonne

1 (long)ton=20 hundredweight=1.016 tonnes

energy. power

1 usrt=3024 kcal/h=3516 w
1 kcal/h=1.163 w

1 kw=860 kcal/h

1 btu/h=0.293 w

velocity, flux

1 m/s=196.85 fpm

1 ¢fm=1.699 cmh
1gpm=0.27276 cmh
1gpm=0.2271 cmh

Pressure

1 bar=100000 pa

1 psi=0.0703 kgf/cm2

1 kgf/em2=98000 pa

1 mm aq.=9.8 pa

1 mm hg=133.28 pa

1 m H20=9800 pa=0.1 kgf/cm2
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