SUPPLEMENTARY FILES

Protocol for electric wire connection.
Consult a licensed electrician and follow local regulations. This protocol complies with Dutch and EU laws. Only an electrician may construct the unit; below is a brief outline of the process.

1. Electric wire connection procedure.
CAUTION: Ensure the power is completely off before starting any wiring. Do not connect the feed cable during the process. Failure to follow these instructions may cause injury to personnel or damage to equipment.
1. Obtain approximately five meters of each wire color, with a thickness of 1.5 mm². Wire colors for the block are as follows: brown = Voltage Alternating Current (VAC) line, blue = VAC neutral, green and yellow = PE/GND (Ground/Earth), red = Voltage Direct Current (VDC) positive, black = VDC negative. Data wires may use different colors depending on the sensors used. For the block setup, the data wire colors are white. However, in Figure 6, they are shown in green for clarity.
NOTE: Use Figure 6 for the labeling of feed-thru terminals.
2. Connect the MCB’s “L” terminal to the bottom terminal of the F1 feed-thru and the MCB “N” terminal to the top terminal of the F1 feed-thru.
NOTE: The neutral return is made through the heater rods cable connections.
3. Connect the MCB’s “L” terminal from the bottom terminal of the F1 feed-thru to the “L” of the AC/DC power supply, and the MCB’s “N” terminal from the top terminal of the F1 feed-thru to the “N” of the AC/DC power supply.
4. Using a red wire, connect the positive (+) terminal of the AC/DC power supply to the input side of the fuse holder, which contains a 630 mA glass fuse. 
5. Using a red wire, connect the output of the fuse holder to the bottom terminal of the F9 feed-thru.
6. Connect the positive (+) output from the bottom terminals of the F8 and F9 feed-thru to the power indication LED (+) and to the thermostat  terminals “1C” and “VLn +”.
7. Feed the wires from all eight temperature sensors thru two cable glands, split evenly, into the main junction box.
NOTE: Using the sensor wiring diagram to ensure the correct connect the appropriate wires to the thermostat. See Figure 6 for the wiring diagram of the sensors used with the block setup. The connections should be made to the “Data”, “GND”, and “VOut” terminals on the thermostat.
8. Connect the red wires from the eight temperature sensors to the top terminals of the F3 to F7 feed-thru (3-7). Connect the black wires from the eight temperature sensors to the bottom terminals of the third to seventh feed-thru (3-7). Connect the white wires from the eight temperature sensors to the middle terminals of the F3 to F7 feed-thru (3-7).
9. Using red wires, connect the “1NO” terminal on the thermostat to the positive (+) solid state relay.
NOTE: The "NO" in "1NO" stands for “Normally Open”, and the “1” stands for “first”. While “NC” stands for “Normally Closed”. You may use any NO contact to connect with the C contact, depending on the thermostat model. Refer to Figure S1 for guidance.
10. Using a black wire, connect the negative (-) output of the AC/DC power supply to the top terminal of the F8 feed-thru. Using a black wire, connect the top terminals of the F8 and F9 feed-thru to the power indication LED (-) terminal, thermostat “VLn -” terminal, and the negative (-) terminal of the solid state relay.
11. Using a brown wire, connect from the bottom terminal of the F2 feed-thru to the solid state relay terminal “L” input connector. Using a brown wire, connect the solid state relay terminal “T” to the F11 feed-thru terminal, from there connect F11 to F10 feed-thru terminal.
12. Obtain 1-meter of the 3-core power cable to run from the main junction box to the heater rods junction box. Route one end of the power cable into the main junction box through a cable gland. Cut the power cable’s green/yellow wire to flush with the jacket. Connect the brown wire to the F11 feed-thru terminal, and the blue wire to the top of F2 feed-thru.
CAUTION: Do not have the feeds (brown wires) in the same Wago as the returns (blue wires).
13. Route the other end of the power cable into the main junction box through a cable gland. Cut the power cable’s green/yellow wire to flush with the jacket. Connect the brown wire to a Wago (thermal resistor Wago), and the blue wire to a different Wago (return Wago).
14. Route the heater rod wires, plus two black wires thru a cable gland into the heater rod junction box. Connect one black wire to the thermal resistor Wago, and the other black wire to anther Wago (feed Wago).
15. Connect the heater rod feed wires to the feed Wago, and the return wires from the heater rods to the return Wago.
NOTE: The thermal resistor is used to protect the unit from overheating, shutting off the heating rods when it reaches at 90 °C.
16. Drill one M6 holes in the stainless-steel housing and aluminum block, near the main junction box. Tap both holes for the appropriate screws.
17. Using green/yellow wire, attach the wire to the stainless-steel housing and aluminum block with M6 ring terminals and secure with M6 screws and lock washers to ground the block.
NOTE: PE/GND terminals are grounded thru the DIN rail.
18. Run the green/yellow GND wire from the stainless-steel housing and aluminum block thru a cable gland into the main junction box. Connect to the PE/GND terminal.
19. Connect a green/yellow GND wire from the bottom terminals of the F3 feed-thru to the PE/GND terminal. 
20. Obtain a standard single-phase power cable for the wall outlet connection and 1-meter, 3-core power cable to run from the main junction box to the 2-way switch. Route one end of the power cable into the main junction box through a cable gland. Connect power cable’s green/yellow wire to the PE/GND terminal, connect the brown wire to the MCB’s “L” input terminal, and the blue wire to the MCB’s “N” input terminal.
21. Route the other end of the power cable into the 2-way switch junction box through a cable gland. Connect the power cable’s green/yellow wire to a WAGO connector in the 2-way switch junction box, connect the brown wire to the 2-way switch’s “L” output terminal, and the blue wire to the 2-way switch’s “N” output terminal.
22. Use the standard single phase power cable with the local wall outlet, to connect the green/yellow wire to the Wago connector in the 2-way switch junction box, connect the brown wire to the 2-way switch’s “L” input terminal, and the blue wire to the 2-way switch’s “N” input terminal.
2. Final checks.
1. Verify the switch operation using a multimeter to check continuity. Ensure the switch is in the OFF position before proceeding.
2. Set the MCB to the ON position. Verify all wire connections are tight. Ensure all green connectors are fully seated.
3. Tuck cables neatly so they are not pinched by junction box covers. Check for nicks or abrasions on cables. Confirm all cable glands are tightened and cables are snug.
4. Install the junction box covers securely.

Fitting Arrhenius and MMRT

We fitted the Arrhenius and MMRT models to each temperature response curve:



Where  is the respiration rate,  is the preexponential factor,  is the activation energy,  is the universal gas constant, and  is temperature in .



Where  is Boltzmann’s constant,  is Planck’s constant, is the change in enthalpy , denotes transition state, is the change in entropy , is the change in heat capacity and is the reference temperature (set to 300 ).



Both Arrhenius and MMRT were fit using R version 4.4.1 using the function “nlsLM()” from the minpack.lm (R Core Team, 2024). The starting parameters for Arrhenius were ,  and for MMRT , , ,   (Alster et al., 2023).


